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INSTITUTION OP (71 TIL ENGINEERS 



February 4, 1873. 

T. HAWKSLEY, President, 
in tin, Ohair. 

No. 1,865.—“ The Relative Advantages of the 5 Ft. 6 In. Gauge 
and of the Metre Gauge for the State Railways of India, and 
particularly for those of the Punjab.” By William • Thomas 
Thornton, O.B., Secretary of the Public Work® Department, 
India Office. 1 

The one solitary reason of the Indian Government for adopting- a 
narrow gauge was belief m its superior economy. The first thing, 
therefore, is to determine whether this economy is real or imaginary; 
for, although it might be real without serving as sufficient justi¬ 
fication for the coarse taken, still, unless it be real, that course 
remains w ithout any justification at all. 


1 The discussion upon this Taper extended over portions of seven evenings, but 
on abstract of the whole is given consecutively. 

Fditobial Note. —It is considered desirable specially to draw attention to 
some material corrections which have been made by the Author and tire speakers 
subsequently to the reading and discussion of this Paper. During the discussion 
the- arguments of several of the speakers were principally addressed to the state- 
nu nt contained in the following paragraph of the Paper:— 

“Now the programme of the Indian Government for State railways con¬ 
templated the construction in all of about 10,000 miles of Bueh lines. By makh g 
them, therefore, on the niHre gauge* instead of on the standard gauge, Govern 
merit might confidently reckon on a saving of very little, if at all, less than ten 
millions sterling. It had, as was at the outset admitted, but one solitary reason 
for its choice between the two gauges bid that reason Was of the vast pecuniary 
weight just mentioned, and will surely hencefortli be admitted to be sufficient, 
unless it can be shown to be counterbalanced by other considerations.” 1 ' 

On the 7th 61 May, 1873, a foot-note was added to the discussion by the Author, 
iu which he says:—- 

4! I am sorry to find myself, on further inquiry, obliged to admit that this was 
a considerable over-statement. The Indian Government did certainly in March 
136b, represent to the Secretary of State that about 10,000 miles were then want- 
vug, in addition to the 5,000 miles already constructed or in process of con¬ 
struction, to provide India with a complete network of railways, but of those 

10,000 miles, not more than 3,000 have as yet been actually -marked out_ 

W. T. T,” b 


vide post, p. 6. 


b Vide post, p. 241. 
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■,t, cooteris paribus, a narrow -gauge railway must bo cheaper 
ad-gauge railway, would, as an abstract proposition, seem 
to be also a self-evident one. It may indeed be objected, as it has 
been by a high authority, that the elements which determine 
th© cost of a railway are the size and the weight of the vehicles 
to he used upon it, and that it is equally possible with the same 
gauge to use either broad or narrow, heavy or light vehicles ; 
and doubtless it would be possible, by furnishing a narrow-gauge 
line with heavy rails and other constituents, mic] with broad 
vehicles, to cause the cost to exceed that of a broad gauge with 
light rails and narrow vehicles. Practically, however, the broad 
gauge is never adopted except when broad, heavy vehicles, nor 
the narrow gauge, except when comparatively narrow and light 
vehicles, are intended to he used; and in any comparison of 
the two gauges this intention may always fairly *be assumed, 
put on this assumption certain economies, more or loss im ¬ 
portant, will be facilitated by the adoption of a narrow-gauge 
line. 

There will be savings :— 

1. In land, represented by a slip of the width of the difference 

between the two gauges, and of the length of the line of 
railway. 

2. In earthwork, to an extent varying with the depth of the 

cuttings and the height of the embankments. 

3. In the longitudinal arid cross girders of bridgowork, and also 

in the timber or iron covering of the same. 

4. In sleepers. 

5. In ballast . 

Supposing the gauges compared, to be those of 3 ft. 6 in. and 
5 ft. 6 in., and the weight of the rails to he the same in both, the 
difference of cost on these five i tems in favour of the narrower gauge 
is, by Mr. HaWkahaw, estimated as follows:— 

Land. 

Earthwork. . . . 

BrMgework . . . 

Sleepers, and ballast. 

Total. £360 „ 

By Mr. .Fowler, who omits to take land into account, the other 
savings are. calculated as follows .— 


10 per mile. 
100 „ 

60 „ 

200 „ 











£ 


Earthwork 


Bridgework ...... 

. . 83 „ 

Sleepers, ballast, and laying 

. . 503 „ 


£623 „ 

Or, with addition for land of 

. . 10 „ 

Total .. 



Taking the mean between these totals, namely .... 497 

And adding, as Mr. Fowler does, for diminished cost of 

engineering end agency.. 

And, as Mr. ’lawksTiaw does, for saving in maintenance and 
renewal of permanent way, at £10 per mile, capitalized at 
20 years’ purchase ....... .... 200 

There is a fresh total of . . .. £784 

which may be fairly claimed as representing (according to the 
average of the judgments of these authorities),' the superior 
cheapness of an Indian railway of 3 ft. 6 in. gauge oyer one of 
5 ft- « in- gauge. Mr. Hawkshaw, indee.l, considers that a further 
saving of £200 a mile should fee allowed as obtainable fey the use 
of sharper curves; and, as among the State railways contejn pin tod 
there arc some, like the Carwar-Hoobleo, Khundwa-Indore, and 
.Lfthoro-reshawur linos, traversing exceedingly hilly and oven 
mountainous tracts, the allowance does not seem too great, and, 
being added to the sum pi the previously mentioned items, would 
bring up the total to £984 a mile. 

Another saving of £200 a mile is conceded fey Mr. Hawkshaw, 
under the head of locomotives ; but as, although including- this in 
his estimate, he shows apparently conclusive reasons why it ought 
not to bo included, it will hero fee disregarded, nor will the 
comparative trifle of £12 per mile, allowed fey Mr. Fowler on the 
same account, fee taken credit for. 

After all reasonable deductions then, the saving obtainable by 
iue adoption of a 3 tt. 6 in. gauge is, according to the verdict of 
by no means over-favourable judges, at least £784, if not £984 
per mile. Out the gauge actually selected by the Indian Govern¬ 
ment is one of 3 ft. 3 in., or the so-called metre gauge; and as, 
according to Mr. Fowler, a reduction of the gauge from 3 ft. 0 in! 
to 2 ft. 9 in. would, in India, make a difference in cost of £110 per 
mi.e, a reduction to 3 ft. 3 in. would, rateably, reduce the cost by 
nearly £37 per mile, thereby raising the total saving to £821 per 
.mile, or to £1,621 per mile, according as the economy possibly 
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^e^/ablc to sharper curves he, or he not, taken into account. 
Perhaps the fairest plan will he to split the difference, and to 
assume that, as a general rule, a railway in India on the metro 
gauge would be cheaper than an equally substantial lino on a 
5 ft. 6 in. gauge by £921, or, in numbers rounded by the addition 
of the capitalized value of a further saving on annual repairs, 
l>y £1,000 per mile. 

Now the programme of the Indian Government for State rail" 
ways contemplated the construction in all of about 10,000'miles of 
such lines. By making them, therefore, on the mfrtre gauge, instead 
of on the standard gauge, Government might confidently reckon on 
a saving of very little, if at all, less than ten millions sterling. It 
had, as was at the outset admitted, but one solitary reason for its 
choice between the two gauges ,; but that reason was of the vast 
pecuniary weight just mentioned, and will surely henceforth he 
admitted to be sufficient, unless it can bo shown to be counter¬ 
balanced by other considerations. 

It will scarcely be argued that the transport of the utmost 
amount of traffic to be expected on any of the contemplated lines 
would be beyond the capacity of the metre gauge. On the con¬ 
trary, there are, probably, few who will not .admit that, if railway 
construction in India were now being for the first time introduced, 
it might be wiser to have all, even of the existing Hues, that is 
to say, all those of the guaranteed companies, either on the metre 
gauge, or, at any rate, on'some gauge a good deal narrower than 
the present Indian standard—say, for example, on one of 3 ft. 0 in. 
If the traffic on the existing guaranteed lines were anything like 
what it was originally expected to be—were of anything like the 
amount for which the lines were designed, and on which the original 
shareholders fondly reckoned—they would surely be yielding much 
more nearly 10 per cent, than 5 per cent, on their cost. What they 
are on an average really yielding is, however, less than 3 per cent.; 
whence it may be safely inferred that their present traffic is cer¬ 
tainly not three-fifth?*, and is most probably not three-tenths, of 
what. with their actual standard gauge, they could carry ; nor, 
therefore, more, if indeed nearly so much, as they could carry, if 
their gauge were less by two-fifths than the standard gauge. But, 
if this narrower gauge would suffice for the traffic of the existing 
guaranteed lines, of course it would be more than sufficient for that 
of the projected Stale lines, which, in a commercial sense, aro se 
much less promising. 


A. narrow gauge being then plainly sufficient for the State lines, 
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by themselves separately, and without reference to any 
larger- system wit! which they might be connected,, the only 
objection to the adoption of such a gauge is that of the dis¬ 
advantages of break of gauge. The extreme gravity of those 
disadvantages need not as yet be questioned. For the present, and 
for the sake of argument, they may be admitted to the fullest 
extent that any on© may desire; for, in regard to the immediate 
issue, there is no place for any argument arising out of them. 

The position of the Indian Government, when first concei ving 
its State railway policy, may be sufficiently understood from what 
the position is now: to wit, as follows. On about £90,000,000 
sterling, expended by railway companies on about 5,000 miles of 
open railway, it guarantees interest to the extent of £4,500,000 
per annum; while the net earnings of all the guaranteed lines, 
in the last year for which returns have been received, were 
somewhat less than £2,840,000 ; leaving £1,660,000 for the Indian 
tax-payer to make up. On the reasonable supposition that the 
rates and fares of the guaranteed railways are fixed with a* view to 
the production of the largest possible revenue, their gross earnings 
may be regarded as representing what the people of India, for 
whose benefit the railways were made, are willing to pay for 
such benefits; in other words, what, in their opinion, these 
benefits are worth. By being made to pay for the said benefits 
£1,660,000 over and above the amount represented by the gross 
- earnings, they are plainly paying £1,660,000 more than the persons 
who use the railways, and who ought to be tolerably good judges of 
that particular point, do believe the said benefits to be worth. 

Whether the Indian Government was warranted in forcing 
railway blessings on its subjects, at a price so far above the 
market-rate, may be an open question : but there can be no doubt 
that to such forcing there ought to be a limit. Most assuredly it 
can be no just ground of reproach against the Government, to have 
been satisfied with compelling its subjects to pay so exorbitantly 
for the use of the 5,000 miles of railway already made, and to 
have determined, with respect to the 10,000 miles remaining to be 
executed, that they should, if possible, be constructed so cheaply , 
that the receipts from customers would suffice to pay full interest on 
their cost, without requiring to be.supplemented out of taxes. But, 
even with all the extra cheapness attendant on the narrow gauge, 
scarcely any of the projected State lines are expected to he quite 
cheap enough for this ; indeed, were it not that they are expected 
to be strategically and politically, as well as commercially, useful, 
scarcely any of them could, consistently with the Government's 




present sense of duty, have been permitted to be made. But, under 
such circiimstances, for- Government to allow the cost of the rail¬ 
ways fro be increased by ten millions sterling, in order to avoid the 
evils, however great they might be, of break of gauge, was plainly 
out of the question. The choice did not lie between narrow-gauge 
railways and broad-gauge railways, but between narrow-gauge 
railways and no railways at all; and those who disapprove of stub 
limitation of choice must he prepared to prove that the break of 
gauge, however had it may be, is not still an important improve¬ 
ment upon the previously existing break between, railways and 
common roads. 

Thus much in regard to the preliminary and more comprehensive 
question. But, although the narrow gauge may be the more 
suitable for Indian State railways generally, there may be par¬ 
ticular localities for which, oyving to particular circumstances, 
the broad gauge would be better adapted ; and an opinion is 
widely spread, and authoritatively maintained, that one such 
locality is the territory included within what may be termed 
the Punjab Bail way system. The arguments in support of that 
opinion have been urged with equal force and fairness by Mr. Fowler. 
That gentleman is not one of those who deem it sufficient to demon¬ 
strate the trtiism, that for all carrying purposes, a broad gauge 
is, cceteris paribus, superior to a narrower gauge. He lias distinctly 
recognised that, “ in some districts of India, the population is so * 
sparse, the goods for railway transit so few, and the probability of 
much increase so remote, that cheap narrow-gauge railways may 
bo introduced with financial and local advantages;'' and he has, 
with equal explicitness, further stated, with special reference to the 
Indus Valley, that, were it not for certain sections of railway 
having already been constructed there, he should have c found 
very little difficulty in deciding in favour of a narrow-gauge line, 
from its suitability to the very light traffic of that district, and also 
from its presenting one point of contact only— namely, at Lahore — 
•with the standard gauge.' 7 He apprehends, however, in common 
with all other objectors to this part of the Government plan, that 
the fact of two sections-both on the standard gauge—already 
existing, one from Lahore to Mooltan, and the other from Ivotreo 
to Kurrachee, would, in the ovent of the other sections being con¬ 
structed on a narrower gauge, necessitate extra expenditure so heavy 
as to more than neutralize the economy immediately attendant on 
such construction. It is essential, for the vindication of Govern¬ 
ment, that these apprehensions should be shown to be groundless 
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The case stands thus: Continuous railway communication from 
Peshawur to Kurracheo, a distance altogether of 1,092 miles, being 
the desideratum, two sections, namely, from Lahore to Mooltan, 214 
miles, and from Kotree to Kurraehee, 105 miles, 819 miles together, 
have been made; while two, namely, from Leshawhr to Lahore, 280 
miles, arid from Mooltan to Kotree, 498 miles, together 773 miles, 
remain to he made. 

Now the total saving' obtainable on these two latter sections by 
the adoption of the m&tre gauge, instead of the 5 ft . 6 in. gauge, has 
been calculated in detail by Mr. Lowier, and also by Mr. Leo 
Smith, with results which, after certain necessary corrections for 
inaccuracies in matters of fact, may be exhibited as follows :— 
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Assuming, on the grounds stated in the early part of this Paper, 
the rate of saving to be £1,000 per mile, the total saving by con¬ 
structing both the Lahore-Peshawar, and the Mooltan-Kotree 
sections on the metro gauge, .instead of on the standard gauge, will 
be £ 773 , 000 . By the engineers of the Indian Government it is, 
according to the latest advices, estimated at £750,000. 

To recapitulate—the total saving by the adoption of the metre 
gauge on the two sections in question is estimated : — 


£ 

. . 680,000 
. . 900,000 

. . 750,000 


By Mr. Fowler, at about.. 

By Mr. Lee Smith, at a little more than .... 
By the Engineers of the Indian Government . . 

On a balance struck between Mr. Fowler and 



Mr. Hawkshaw, it may be taken at./ 1 ’ 

In the calculations about to be made, the .figures employed will he 
those of Mr. Fowler, as being the least favourable to the Government* 

The two existing sections of the Punjab system being on the 
standard gauge, if the one mfrtre-gauge section is to be interposed 
between them, and another placed as an outside link of the whole 
chain, the combination of the four sections will result rather in a 
series of most inconvenient dislocations, than in anything deserving 
to he styled a system, unless each of the standard-gauge sections 
bo either fitted with a third rail, or have one of its rails taken up 
and relaid on the metre gauge. Mr. Fowler recommends, as the 
next best plan to the standard gauge throughout, that a third 
rail should he laid from Lahore to Mooltan, and that the rails 
between Kotree and Kurraehee should be relaid at metre distance, 
and the cost of the,two operations is estimated by him at £327,177, 
which, being deducted from the saving of £680,000, obtainable by 
making the two new sections cm the mitre gauge, would leave a 
balance of only £352,823. 

The necessity for this deduction is not to be gainsaid; but 
Mr. Fowler likewise demands another of £320,700, for the pro¬ 
vision of rolling stock for working through traffic on the narrow 
gauge between Mooltan and Lahore, and also for an extra supply 
of narrow-gauge rolling stock from Kurraehee to Pesliawur for 
military, contingencies; and this demand he makes on the assump¬ 
tion that the narrow gauge employed is to be 3 ft. 6 in. If 
ho had assumed a metre gauge, his claim would have been pro- 
porti onately in creased. 

By deducting, however, only the lesser sum actually stated, he 
would bring down the original saving of £680,000 to about 
£80,000; and it must, in candour, be owned, that not only does 




Smith, but likewise General Stracbey, Colonel Dickens, 
ajud Mr. Meadows Bondel, whose bias may reasonably be supposed to 
be towards the Government plans, quite concur in recognising the 
principle on which the greater part of this second deduction of 
Mr. Fowler’s is proposed by him to be made. 

Nevertheless, and notwithstanding so imposing an array of ad¬ 
verse authority, it is. respectfully submitted that not the smallest, 
deduction on this account ought to be allowed. 

Considering, first, the section from Mooltan to Lahore, the 
existing quantity of broad-gauge rolling stock thereon either is 
sufficient for all expected traffic, whether through, or local, or it is 
not. If it is not, then, in case the broad gauge had been adopted 
for the adjoining sections also, it would have been indispensable to 
provide additional broad-gauge rolling stock for the Mooltan- 
Lahoie section ; the cost of which addition would certainly have 
; been at least equal to that of the quantity of metre-gauge stock 
requisite in order to render the total amount of rolling stock, 
broad and narrow, -capable of conveying all the traffic on a mixed 
gauge. If, on the other hand, the present quantity of broad-gauge 
rolling stock be sufficient, then, when supplemented by a quantity 
of mefre-gauge rolling stock for use on a mixed gauge, the total of 
broad-gauge stock would obviously be in excess of the quantity' 
requited, to the exact extent to which it had been supplemented 
by narrow-gauge stock; and the difference would be available for 
- ■ sale or transfer to the broad-gauge lines, the sale proceeds or 
appraised value serving as a complete set-off against the money 
spent on the narrow-gauge stock. 

Similarly, for the Lahore-Peshawnr section, the cost of providing 
roiling stock sufficient for ordinary traffic would bo the same 
whether the gauge were broad or narrow, or the difference, if 
there were any, would be in favour of the m&tre gauge; so that, 
whatever necessity there was for providing additional#stock for 
military contingencies, the. necessity would be the same for both 
gauges, the cost also being the same, or, if anything, less for the 
narrow gauge. It is thus abundantly clear that, in comparing 
the cost of the proposed mixed gauge with that of the s tandard 
gauge, for the entire Punjab system, there is no valid reason for 
augmenting the former with one penny on account of extra rolling 
stock; and, the addition made on that account by Mr. Fowler 
being withdrawn, the saving by the adoption of the mixed gauge 
remains, as virtually admitted by himself, at .£852,823. 

Mere, however, it must be pointed out that all comparisons 
hitherto made, whether by Mr. Fowler or others, between broad 
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and narrow gauge for the Punjab, have proceeded on the Blip- 
position that the Punjab railway system will be complete when, 
by the filling up of the present gap between Kotree and Lahore, 
and by an. extension from Lahore to Peshawur, a continuous trunk 
line shall have been formed from the last-named town to the port 
of Eurracb.ee. This, however, is by no means the ease. The 
purposes which the Punjab system of railways has in view are 
rather strategical than commercial, and will be very imperfectly 
answered, unless one branch at least be led off westward from the 
trunk line. The branch particularly referred to is one of about 
180 miles, starting from Sulckur, on the Indus, and terminating, 
in the first instance, at Dadur, at the mouth of the Solan Pass. 
This is a work almost certain to follow very speedily upon the 
Completion of the trunk line, and all the more speedily by reason 
of the sense of common i nterest which is fast growing .up between 
British India and Afghanistan, in view of Kussia’s portentously 
rapid progress in Central Asia. It is farther to be noted, that the 
connection of the Indus Valley railways with those of Eajpootana 
is a project regarded by the Indian Government as one which may 
deserve to be undertaken at. some future period.. The aggregate 
length of these prospective lines could scarcely be less than 400 
miles 5 and, as the determination of their gauge would .obviously 
depend upon the one selected for those of the Indus Valley, the 
choice of the metre gauge instead of the standard gauge for these 
latter wpuld, taking £1,000 p. r mile as the di fference of cost between 
the two, occasion a saving of £400,000 upon the prospective linos. Of 
this additional sum, however, only the £180,000 assignable to the 
Dadur line shall here be taken into account ; but that much 
being added to the £852,823, with which the narrow gauge has 
already been shown to be on Mr. Fowloris principles entitled to 
be credited in respect to the Punjab, will raise the total saving 
consequent on its adoption in that quarter to £532,823. 

This being premised, the inquiry may now be made as to 
what, extent such large pecuniary advantage would he counter¬ 
balanced by the disadvantages consequent on break of gauge. 
Here it is at the outset to be observed that the disadv antages in 
question, consisting mainly in what may, with respect to passengers 
as well as goods, be termed break of bulk by change of carriages, 
would, bo far as import traffic is concerned, be only partially obvi¬ 
ated, by. the adoption of a light standard, instead of a light metre, 
gauge. The only railway that abuts oh the Punjab from the east 
being, like all other railways of the guaranteed companies, laid 
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ails heavier by one-third than those proposed for the Punjab, 
even by the advocates of the broad gauge, their proportionally 
heavier engines could not travel on the Punjab light lines without 
ruining thorn. All through-traffic entering the Punj&b from the 
eastward would, therefore, have to change engines, if not carriages; 
and the trains of carriages, if not changed, would have to be broken 
up and di vided into shorter trains, in order to admit of their being 
hauled by the less powerful engines of the light lines. On the other 
hand., the export traffic trains, when entering on the heavy lines' to 
the eastward, would either continue to be hauled by light engines 
unequal to heavy-line speed, or, if taken in tow by heavy-line 
engines, would be hauled by those engines at the expense of con¬ 
siderable waste of power. 

Still, it cannot be denied that some evil would be attendant on 
the break of gauge. All that is desired is to prevent its being 
exaggerated, An endeavour will now be made to determine m 
nearly as possible its real amount, 

The evil in the case of the Punjab is of two kinds—mercantile 
and strategical ; For the inconvenience to which private passengers 
might he subjected, by having to change carriages once in a long 
journey, is as little worthy of serious consideration, as that Which 
all suffer through having occasionally to take a cab to a station 
instead of being able to enter a train from our own doorstep. As 
regards goods, the gravity of the evil may bo measured by the 
quantity of goods that would have to he transladen. There are 
two points at which such translading might take place, Lahore 
and Mooltan; at Lahore, of, goods, either arriving from the north 
and proceeding in the direction of Umritsur and Delhi, or arriving 
from Umritsur, or places beyond, and proceeding to wards Peshawur; 
at Mooltan, either of goods arriving from the south and destined 
for ulterior conveyance by the broad gauge east of Lahore, or of 
goods which, having been brought by the same lines to Lahore for 
conveyance to places south of Mooltan, had not been transferred to 
the narrow gauge at Lahore, and therefore required to be so trans¬ 
ferred at Mooltan. Now, of these last two descriptions of goods 
the quantity may be safely pronoiineod to be nil. According to 
the latest trade statistics, the total imports into Mooltan from 
all places east of Lahore was, in 1870-71, only 10,530 tons, the 
exports from Mooltan to the same places being under 2,400 tons ; 
and a glance at the map w ill suffice to show that no appreciable 
portion of this insignificant traffic can have emanated from, or been 
destined for, the half-desert tracts extending for a considerable 
distance to the south of Mooltan. 



At Lahore, the other point of meeting* of the gauges, the state 
of things' is somewhat, bnfc not materially, different. The quantity 
of traffic* passing through that city in 1870-71, either from the east¬ 
ward towards Peshawur, or eastwardly from Peshawur and places 
intermediate, was, according to the same statistical tables, as 
follows:— 


Imports. 

•. 

. , . , 414 tons. 

Exports, 

* ; ‘ 1 • » ; * 

, . , . 1X2 „ 


Total . , , 

. . . . 526 ,, 


Supposing that on the completion of the Lahore and Peshawur 
railway, those quantities will be doubled-—"becoming a total of 1,062 
tons; and that the outturn of the Jhelum salt mines will simul¬ 
taneously rise from 40,000 too$ to 100,000 tons, and that not more 
than..one-half of this quantity will either be •consumed within the 
territory of the five rivers or sent westward into Afghanistan, the 
other half being exported in the direction of Delhi, notwithstanding 
that only 13,000 tons seem to bo as yet so exported annually, and 
notwithstanding also that it will thereupon come almost imme¬ 
diately into competition with the produce of the Sambhur Lake, 
even then, and after all this amplification, the aggregate traffic 
compelled, by break of gauge, to break bulk at Lahore will be no 
more than 51,052 tons. Now fourpence per ton is pretty generally 
considered .to be the maximum representative in cash of the 
commeroial ill-effeots.of break of gauge ; 5.1,052 fourpences, there¬ 
fore, or £850 per annum,, o.r interest at £5 per cent, on a principal 
of ’£17,000, represents the utmost commercial' harm that can be 
expected to be done by break of gauge between the railway 
Systems of the Punjab and of the rest of India,, The considerations 
that recommend an extra outlay of between £$ 004)00 and £600,000 
to prevoift £17,000 worth of harm must needs b 0 other than 
commercial, 

Tho strategic considerations are these:— 

First. \yith.the Punjab lines on th,e metre gauge, all troops and 
military stores arriving at Lahore, en route either for places south 
of Mooltam or for places in the direction of Peshawur, would have 
to change carriages, at Mooltan or Lahore, Secondly. However 
grave the. emergency, .only' the bare rolling stock of the Punjab 
lines themselves will be available for transport upon them.; whereas, 
if those lines were broad-gauge, their rolling stock might be 
supplemented to any extent by draughts upon the 5,000 miles of' 
broad-gauge lines eastward of the Indus. This is the character 
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ofT-hb strategical ©Tils. Their imagined importance may of course 
ho magnided or diminished at pleasure, and there will - perhaps he 
| no great difficulty in showing that their importance is somewhat 
unduly magnified by thotee who, like a distinguished Member of 
this Institution, “ take for granted ** that a prominent motive for 
establishing continuous railway communication between Peshawur 
and Kufraehee is the facility which will thereby be afforded “ for 
moving large masses of troops, and for concentrating them in 
particular districts in the quickest possible time.” The only 
conceivable contingencies, in which the presence of large masses 
of troops will be required in the Punjab are such as, like, for 
Instance, a Russian invasion* cannot fail to cast their shadows 
before them so long beforehand, & to allow the Indian GrO^&rn- 
raent, without the least, hu'rry and with the most complete 
deliberation, not only to mass whatever troops, artillery, and 
military stores might bo deemed necessary at Lahore as a basis of 
operations, but also to distribute troops fully equipped amongst 
whatever advanced posts it might think proper to occupy. Thence¬ 
forward the broad-gauge railways of the main Indian system 
would never have to bring up troops to bo parsed on through 
Lahore without stopping. Their share in the business of the 
£ campaign would consist in maintaining, at its proper complement,' 
the reserve of men and material at Lahore.. Or if, in some unfore¬ 
seen cmorgency,, a regiment ever did arrive by rail at Lahore 
requiring to be sent forward immediately , the only time lost would' 
be the half-hour or so spent by the men in walkitig from the 
l broad-gauge train to a narrow-gauge train, already laden, in 
anticipation of their arrival, with whatever guns, ammunition, &e,, 
were needed for their full eq uipment. This, occasional half-hour 
or so would be the only delay (if any) which ever could be caused 
by break of gauge. 

Respecting* the restriction of the projected Punjlb limSs to their 
own proper rolling stock, and their inability to borrow from the 
main Indian system, it is, in the first place, to be observed that, 
even though the Punjab lines were of tlie standard gauge; it is only 
carriages and wagons that they could borrow from heavy broad- 
gauge lines. Heavy-line engines could not be permitted to travel 
Upon their light rails; so that, in order to be able to utilize on 
emergency, the borrowed vehicles, it would bo necessary always 
to maintain on the Punjab lines a ditly-ptop^ticmed number of 
reserve engines to haul them, the enormous expense of which 
would of itself bo; an insuperable objection to borrow! ng. 

Secondly. Even though this difficulty did not exist, and even 
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oRgh all the engines and all the vehicles of tlie 5,000 miles of 
l:>road gauge were capable of b ing iisefl, arid a callable for use, on 
tho Punjab lines, there would be not the smallest occasion for 
them there. The rolling stije-k of the Punjab lines themselves 
would bo equal to all possible... demands.. The neiglifepurhood of 
Peshawar, near the entrance of the Khyber Pass, and the neigh 
bonrhood of Dad/ur, at the mouth of the Btflan Paste, arc the 
only localities at which an European, or Europeanized, invade; 1 ' 
would have to lie encountered. Let him, then, be supposed to 
mako his appearance. • simultaneQ.iisly' at both places, and, to 
put the ease as badly m ,,possible, let a host of Belooehees bo 
supposed to be at the same, time gwing trouble anywhere be- 
tween. .KuiTach.ee. and' Sukkur. Even then no- question of, moving--, 
by rail oompleto army corps could arise. Unless the very genius 
of folly, had presided over the previous dispositions, the despatch 
iqp a few days together of a regiment a day, every alternate day, 
from Lahore towards Peshawur, and from Lahore to Dadur, and 
°f a regiment northwards frojp. Kurraehee, as often as one arrived 
at that port by sea, is the utmost requirement to bo seriously 
conteinplated. Now, although the provision of rolling stock for 
the future Punjab lines is intended to be much below that of 
most existing Indian railways--although, while, according to 
Mr. Hawkshawy the average implement of the latter is about one 
engine, with vehicles in proportion,- for every five miles, the Govern¬ 
ment authorities are of opinion that for the lesser traffic of the 
Punjab one engine and thirty vehicles for every thirteen miles may 
possibly suffice—yet, even with rolling stock at this exceedingly 
low rate, it has been demonstra ted, by careful and minutely detailed 
calculations that, i n the course of a week, .12,000 combatants of al l 
arms, infantry, cavalry, and artillery, fully; equipped, and with a 
month’s rations, could easily be moved from Lahore to Sukkur, or 
11,000 froffi Lahore to Peshawur, or three corps of 4,000 each, one 
from Lahore to Poslmwur, a second from Lahore to Sukkur, and a 
third from Ktarache# to Sukkur. 

The case for the Governmeni of India stands thus: By making 
the Punjab lines on the nfofre gauge it will save £580,000, at the 
lowest computation. To have adopted a light standard, instead of 
a metre gauge, would have occasioned a waste of a like amount, 
against which there would not have been the smallest strategical 
set-off; nor any other compensation of any kind, except a slightly 
increased commercial convenience, not exceeding in capitalized 
value £.17,000 at the outside. 

It remains only to be said that this vindication of the Indian 
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pretend to have received a 'brief. Quite possibly therefore ho may 
have inadequately treated, some points, or even completely over¬ 
looked others, on which that Government, if; consulted, might have 
desired to lay especial stress. 

The Taper is illustrated by a map, from which Plate 8 has been 
compiled. 


‘ Mr. W. P. Andrew 
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Mr. W. P. Andrew (Chairman of the Scinde, Punjab, and Delhi 
railways) said ho had listened to the Paper with much interest 
and satisfaction; inasmuch as it was the production of a well- 
known advocate of the proposed narrow gauge; and because it 
showed how little, even in such skilful and practised hands, could 
bo said in favour of a crotchet which, if imported into the rail¬ 
way system of India, would utterly destroy the usefulness and 
impoi lance of the lines which he had the honour to represent. 

In the first place, he would endeavour to clear the ground by 
saying that cheap railways, and a break of gauge, were two 
distinct questions. _ Twenty years ago he had himself advocated 
the introduction of cheap railways into India, and he had heard 
nothing novel in the Paper read on this occasion unless it were 
the gauge oi 3 ft. 3§in., and that a break of gauge was no serious 
disadvantage. 

t he I apor would lead the Institution to imagine that the 
Author, like Rip Van Winkle, had been asleep for the last twenty- 
fivo years, a.ud that he had never heard of the disasters, the con¬ 
fusion, and the loss that had occurred in England from a break of 
gauge: as ho had now proposed, for adoption, ideas which men, 
who had not been asleep, had long since found impracticable and 
laid therefore abandoned. All who were interested in railways, in 
India, must deplore the delay which had occurred from the dis¬ 
cussion of this most unfortunate crotchet. All must deplore that 
the Indus Valley line of railway had been so long delayed, inas¬ 
much as it was beyond question tho most important political and 
strategic line in India looking to tho portentous approach of 
Russia towards the confines of the Indian empire. Of all the 
most eminent men connected with India-and he had been in 
correspondence with a great many—there was not a single one 
who had not. attached the utmost, strategic value to the Indus 
Valley line: Lord La wren oe, Sir Baltic Frere. the late lamented 
Sir .Donald McLeod, Lord Napier of Magdala, and many others, 
all attached the greatest importance to it; and was it now to 
be supposed that tho Government was going to make this great 
line almost Worthless, for political purposes'? Tho Government 
proposed to introduce within Indian territory a break of gauge 
—the very means-be it observed-which Russia, had estah- 
1 ashed at her frontier to hamper the movements of any invader. 
Had a break of gauge existed between Franco and Germany, the 
siege of Paris would, in all probability, never have taken place. 

It was evident that this ‘ toy line,’ which was proposed, coukl 
never carry heavy ordnance, and horses, and the munitions of 
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rapidity, certainty, and despatch. Many eminent 
engineers had told him that it was impossible: at all events, 
it must be admitted that it could not carry those heavy muni¬ 
tions of war with the same ease and certainty as a line of wider 
gauge. 

The existing gauge was introduced under the authority 
of Lord Palhousie, after very considerable investigation, and 
there did not appear to be any reasonable objection to it. As 
to saying that a break of gauge was a matter of very little 
importance, from the Author’s description of a regiment 
marching from one line to another, with all the munitions 
and all the artillery comfortably arranged in another train on 
another gauge on the other side of the platform—one would have 
thought he was organising a pleasant excursion to the * Star and 
Garter 9 at Richmond, instead of handling a body of troops 
with their camp followers and baggage. He made no reference to 
the failures and confusion incident to the management of a large 
body of men and a .large amount of heavy material under such 
circumstances. The real evils were well known to all who were 
connected with the management of railways. Mr. Andrew trusted 
there were some present who would give their experience of the 
evils, confusion, and loss, incident to a break of gauge on the 
Great Western line. If so, they would state that the evils were so 
great that, sooner than continue to suffer the loss and confusion, 
they were induced to relay the line, and to make it a continuous 
narrow-gauge line instead of a broad-gauge line. 

The difficulty and confusion involved in tin movement of 
troops, especially in a country like India, although considered of 
little account by the Author, were well known to those who had 
had any experience of campaigns in that conn try. Even if 
the fear of complications arising from the portentous advances of 
Russia should prove to be exaggerated, or groundless, there wore 
ample reasons of a political and strategic character why the railway 
system of the north-western frontier should be made as perfectly 
adapted as possible for strategic purposes, instead of being’ ren¬ 
dered inefficient and comparatively useless, as it would be if a 
break of gauge was introduced. It was well known with what 
rapidity the spirit of hostility spread among the fanatic tribes who 
composed the population both of portions of the British Indian 
territory and of that immediately beyond the borders. As an in¬ 
stance. of this, he might mention the case of the Umbeyla campaign, 
about ten years since. When this campaign was undertaken, a 
well equipped force of about 5,000 men was considered sufficient. 

, . c 2 
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Biit when this force had -occupied the' TTrabeyla Pass, the General 
commanding found it would not be prudent to advance further 
without first obtaining a reinforcement of 2,000 men to hold the 
l»as$, which *was only about 40 miles from Attock and 3 miles 
beyond the border. And so rapidly did the spirit of hostility 
spread among the fanatic; tribes along the frontier, that, by the 
time the desired reinforcement arrived, a second reinforcement was 
found to be required, thus rendering the movement of regiments 
repeatedly n^qeieary from post to post along* the line by which the 
troops advanced. It was the opinion of the highest authorities on 
the spot that had 2,000 men been promptly available in the first 
instance, the putting down of the outbreak would have 'been the 


work of a few days, instead of being one of considerable time 
and difficulty, and attended with heavy loss of life as well as 
with great expenditure of money . 

Mr. Andrew felt, personally, a special interest in this question, 
inasmuch as he had planned and advocated for many years past the 
Indus Valley system of railways, with branches to the Khyber and 
Bolan passes. He feared the Government were by no means alive 
to the groat political importance of that system of rail ways, which, 
not only for commercial purposes, but still more for political and 
strategic reasons, he desired to see completed in the most efficient 
manner possible. In illustration of the imperial importance-of this 
question, hemight.be permitted to quote some remarks which ho had 
addressed to Lord Palmerston, in 1857, when Mr. Andrew headed a 
large and influential deputation to urge upon the support of Govern¬ 
ment the claims of the proposed Euphrates Valley Bailway, On that 
occasion ho stated that “The grand object was to connect England 
with the north-west frontier of India by steam transit through the 
Euphrates and Indus Valleys. The latter would render movable 
to ei ther the Khy ber or the Bolan, the t wo gates of India, the flower 
of the. British army cantoned in the .Punjab; and the Euphrates 
and Indus lines being connected by means of steamers, we should 
•he enabled to threaten the flank and rear of any force advancing 
through Persia towards India. So that the invasion of India. 


would by this great scheme be placed beyond even speculation ; 
and it would bo evident that the great army of India of 800,000 
men, being united by this means to the army of England, the 
mutual support they would render each other would quadruple the 
power and ascendancy of this country, and promote powerfully the 
progress, and the freedom, and the peace of the worlds 

He could not agree with the Author that it was probable we 
should have ample notice of any hostile movement on the part 
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of the. Russians to enable duo preparations to bo made for their 
reception. 

There was one circumstance that the Author had alluded to, 
regarding the tax-payer of India. Now, India was ; great 
country—possessing two hundred millions of people—as large as 
the whole of Europe exclusive of Russia. The commerce of the 
country, since railways were introduced, had increased at an 
enormous rate. Those who, like himself, were connected with 
Indian railways, had sent out about 0,000,000 tons of materials, 
conveyed in between 7,000 and 8,000 ships ; and they did imagine 
that the large amount of money they had sent out also had had 
some beneficial effect on this very pitiable and most interesting tax¬ 
payer. They had sent out money for investment in India; and they 
thought if the Indian tax-payer had to pay £1,600,000 per annum, 
to make up the guaranteed interest on the railways, the tax-payer 
had reaped some little advantage in having, in many instances, 
three times the usual wages; in being well clothed instead of being 
almost naked,art;d being well fed instead of half starved ; and the 
farmer, in the enhanced: prices of produce and the increased 
cultivation of the laud; and the merchant, in the facilities for the 
transport and sale of his goods, had benefited to an enormous 
extent from British capitaWnot Indian capital. And what was 
it the tax-payer had to pay? £1,600,000 per annum for all these 
enormous benefits! It was less than twopence per head. He did 
not think it fair to bring forward the tax-payer without stating 
at the same time what he got for his money. If he paid two¬ 
pence lie got not only a very good sixpence in return, hut other 
benefits which at present he could not estimate. 

The commerce of India, as ho had already stated, increased to an 
enormous extent after the introduction of railways. In 1834-35 
it amounted to fourteen millions sterling. Then there wore no 
railways. In 1854-55 it amounted to about thirty-five millions, 
when there were 150 miles of railway constructed. From that 
time it increased at the rate of eight millions per annum till 
1865 -66, when it amounted to one hundred and twenty-three 
millions sterling. That the commerce had not increased since 
that period was owing to exceptional circumstances, which he had 
no doubt would soon pass away. 

The following memorandum would show the rapid increase 
which had taken place in the trade and revenue of India during 
recent years, since the introduction of railways into that 
country:— 
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Year. 


1834-85 


1854-55 

18C1-G2 

1862-6*3 

18(53-61 

186*4-65 

1865- 66 

1866- 67 1 
18*57-68 

1868- 69 

1869- 70 
J870-71 


Imports, 


Exports. 


Total. 


14,000,000 


Remarks. 


37,272,417 
43,141,351 
50,108,171 
49,514,275 
56,156,529 
42,275,619 1 
47,481,157 
51,146,095 
46,882,326 
38,858,728 


37,000,397 

48,970,785 

66,895,884 

69,471,794 

67,656,477 

44,291,497* 

52,446,002 

54,457,744 

53,513.728 

57,818,022 


35,000.000 

| 

74,272,814 
92,112,136 
117,004,055 1 
118,986,069 
123,838,006 
86,567,116* 
99,927,159 I 
105,603,839 : 
100,896,054 | 
96,676,750 J 


Average iijcrea^ from 
1834-35 to 1854-55 
about £1,000,000 ster¬ 
ling per annum, there 
being in 1854-55 only 
about .150 miles of 
railway open. 


Average increase from 
1854-65 to 1870-71, 
during which period 
the railways .have 
been rapidly pushed 
forward, upward* of 
£3,500,000 per annum. 


1 Eleven months only. 
Keyence of India. 


Year. 

Amount 

1850 

£ 

27,522,337 

1855 

29,133,050 

I860 

39,705,022 

1865 

45,052,897 

1870 

50,901,081 

1871 

51,413*680 


Debt of India in 1871. 

£111,542,208, or little more than two years’ revenue. 

Alluding to the Punjab railway, the Author had mentioned 
the small traffic which existed on that lino, but Mr. Andrew 
would like to know whose fault it was that the traffic was small ? 
They had in Scinde 106 miles of railway, and in the Punjab 
550 miles, with a gap bet ween of 480 miles. They had, as it 
wero, one part of the lino in France and the other part in Spain, 
with an interval between, and they were not allowed to make the 
intervening link; and yet they were told it was a line of small 
traffic. Nothing could be more unreasonable, The Punjab, which 
had been described as the “ Bulwark of British India,” was art 
immense territory, comprising within its borders an area of nearly 
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re miles, with a population of 22,000,000 subject to 
British rule or influence. So great were its capabilities that it had 
been estimated by Lord Lawrence, when Chief Commissioner of the 
Province, to be capable of producing half a million tons of cereals 
for export annually, without in the least degree interfering with 
the requirements of the inhabitants themselves. 

The charge for transhipment of goods from one gauge to another 
was estimated by the Author at 4 <L per ton. .Now it would be 
found from Mr. Hawkshaw’s report, that at the time the discussion, 
relative to the gauges was going on, one person estimated it at 
4dL, another at 8d., and another at Lr, per ton; but Mr. Hawkshaw 
stated that all these estimates were fallacious, inasmuch as the loss 
arising from confusion and delay exceeded infini tely either of those 
sums. 

In contrast to the views entertained by the Author, who, for the 
one solitary reason of a so-called economy, would seriously impair 
the efficiency of this most important portion of the very backbone 
of the Indian railway system, it should be mentioned that Lord 
Salisbury, in a speech at Manchester in 1808, in reference to 
proposed railways in India, had urged that Government ought 
not solely to regard the question as one of direct profit, as he 
considered that even in the case Qf lines which did not yield a 
direct profit, the Government were more than compensated for 
any outlay which they incurred. There might also be mentioned 
a despatch addressed by Sir Stafford Northcote, when Secretary 
of State, to the Governor General on the 24th of November, 
1868. In this despatch the Secretary of State observed :— u The 
political and military advantages of present commercial railways 
to the Government would be cheaply purchased even were the 
railway system more costly to the Government than it is.” It 
could only be hoped that the question which the Members were 
assembled to discuss would yet be decided on broader and more 
worthy grounds than those adduced by the Author. 

Mr. T. E. Harrison, Y.P., said that ho would endeavour strictly 
to confine himself to the arguments of the Paper. He might 
say, at the outset, that he had had no connection with Indian 
railways, but in England he had not only constructed many 
hundreds of miles of railways, but he had also had to work and 
manage them; and in the observations which he proposed to address 
to the meeting he would draw from the experience he had so 
gained, to illustrate the views to* wdiich he proposed to gi ve 
expression. 

The Paper stated that, “ practically, the broad gauge is never 
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adopted except when broad, heavy vehicles, nor the narrow 
gauge, except when comparatively narrow and light vehicles, 
are intended to be used.” Now he took exception to that being 
laid down as a matter of fact. The original Newcastle and 
Carlisle railway, which was 60 miles in length, was worked for 
upwards of twenty years entirely by light engines, light carriages, 
and light wagons, and he believed that some of that railway 
stock was still, in existence after nearly forty years of wear ; and 
to say that only heavy vehicles were introduced on broad-gauge 
lilies was a mistake, because many of the goods wagons referred 
to did not weigh more than tons or 24 tons, and carried 5 tons 
of load. Again, it was not true as regarded the narrow-gauge lines, 
because, in Canada, on the Grey and Bruce and Toronto railway, 
the cars in use upon that line, though of only 3 ft. 6 in. gauge, were 
8 ft. wide and 36 ft. long: therefore when he saw such a state¬ 
ment as that, lie could not but call attention to it as not being in 
accordance with facts. 

He would now proceed to the question of figures. It was broadly 
stated, in the commencement of the Paper, that the case of the 
Indian Government was based upon one solitary reason—that of 
economy; and it was admitted that the whole question depended 
upon whether that economy was real or imaginary. The Author gave 
two estimates made by men of great eminence— Mr. Hawkshaw 
and Mr. Fowler. Mr. Harrison found, on putting them side by 
side, there were great discrepancies between them. 

He quite agreed with the general proposition laid down, that a 
narrow-gauge line could be made more cheaply than a broad-gauge 
line. He did not think any one would, for a moment, dispute 
that; but the question arose, what was the extent of that economy ? 
The estimates gave the saving in each item per mile. The first 
item was land,—Mr. Hawkshaw, £10, and Mr, Fpwler, nothing. 
The next, earthwork,—Mr. Hawkshaw, £100; Mr. Fowler, £37 : 
then bridges, Mr. Hawkshaw, £50; Mr. Fowler, £83: sleepers 
and ballast, - Mr. Hawkshaw, £200; Mr. Fowler, £500. Total: 
Mr. Hawkshaw, £360; Mr. Fowler, £020; Mr. Fowler being £260 
in excess of Mr. Hawkshaw. When a document exhibited so great 
a discrepancy in the estimates of gentlemen of such high position, 
the natural inquiry was, why did this discrepancy exist ? Mr. 
Harrison had endeavoured, from such information as he had been 
able to obtain., to arrive at an analysis of that discrepancy. 

In the first place, he took the item of land, which Mr. Hawk¬ 
shaw put at £10, and Mr. Fowler, at nothing; and he concluded that 
the Author assumed that to be an omission, as he added £10 to 
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afterwards; but the whole extent was a 
question of a quarter of an here of land, per mile—strictly, it was 
0*27 acre per mile—and the question was, what was the value 
of an acre, of land in India ? He saw from a report by Major 
Bonus, in his estimate of the land for the Indus Valley line, that 
the maximum value he attached to the land was 27 rupees per acre. 
Then the value of a quarter of an acre would be 18a. M. 

That, Mr. Harrison fancied, was one of those items which might, 
without difficulty, he reduced to something like a certainty. As 
regarded the earthwork, if the additional width of 2 ft. 3 in., the 
difference between the metre gauge and the 5 ft. 6 in. gauge, was 
taken as the basis of the calculation, the total amount was equal to 
440 cubic yards of earthwork per mile of road a foot in height; 
and he was told that the average cost of earthwork was 5 rupees 
per 1,000 ft., or equal to £7 7s. for every foot-height per mile; and, 
taking an average height of 5 ft. for a cheap line, the cost would 
be £36 or, practically, what Mr. Fowler Intel put it at. Still, 
there were elements by which such a calculation could ho accu¬ 
rately made. 

On the subject of the bridges he had no means of judging 
whether Mr. Hawkshaw’s £50, or Mr. Fowler’s £83, per mile was 
right. All he would say was, in making the design for girder 
bridges which might be used on a light line of railway, of the 
standard gauge, he should be disposed to err on the right, side, 
by .making them stronger than calculating the minimum loads 
they had to carry : therefore, on that ground, he should take the 
higher of the two values. 

When he came to the question of sleepers and ballast, there 
was a discrepancy of 150 per cent, between Mr. Hawkshaw and 
Mr. Fowler, Now he had analysed the basis on which Mr. Fowler 
made his estimate, and it was quite clear on the face of it, on 
making the comparison between the narrow gauge and the broad 
guage, ho w that difference arose. On the question of sleepers, which 
formed the most important item, Mr. Fowler took the section of 
the sleeper for the metre gauge, at 8 in. by 4 in.; whereas, when 
he took the section for the broad gauge, he made that section 
9 in. by 44in. 

Now it. was proposed that the weight of the rails should be the 
same in both cases, which meant that the loads that were to traverse 
them were the same also; and Mr. Hffrrison had yet to learn why, 
as the load was the same, and the rails were the'same, the sectional 
<a ea of the sleepers was to he different. He had laid thousands ot 
sleepers of the section of 8 in. by 4 in. on a 4 ft. 8.^ in. gauge, forty 
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years ago on one of the earliest lines. All the sleepers on that line 
were of that sectional area, the weight of rails was 40 lbs. per yard, 
and over a portion of that line the traffic between England and 
Scotland ran tor about four years. Therefore, if the sectional 
area of 8 in. by 4 in. was sufficient for a gauge of 8 ft. 6 in., he had 
no hesitation in saying it was sufficient for a gauge of 5 ft. (i in. 
with the somo weight of rail and of passing load. But the difference 
in sectional area of the sleepers adopted by Mr. Fowler, caused a 
difference in his estimate of £150 per mile. 

Then, again, on the question of ballast, Mr. Fowler took the 
depth of the ballast for the mbtre gauge at 1. ft., hut for the 
5 ft. 6 in. gauge he took a depth of I ft. 8 in. If 1 ft. depth of 
ballast was sufficient for the metre gauge, it was sufficient, for the 
5 ft. 0 in. gauge; therefore, that was a point on which he joined 
issue with Mr. Fowler, as to whether in that item a fair comparison 
had been made between the two gauges, and, if not, it made a 
difference of £81 per mile. 

Then Mr. Fowler took an addition of £10 per mile for laying 
the additional gauge. Wliat it might exactly be Mr. Harrison 
could not say, but he should put it at not more than £2 per mile 
or £3 per mile at the outside, because, in the manipulation of the 
laying of the rails, the only additional cost -was connected with the 
handling of the larger sized sleeper. Mr. Fowler took the difference 
in sidings at 10 per cent., and said, if the main line cost a given 
sum per mile more than the mbtre gauge, and all the sidings were 
the same, they must add so much to the cost per mile. In that 
Mr. Harrison entirely agreed; but putting the whole together the 
result vnui only £878 per mile, instead of £(333 per mile,’as stated 
by Mr. Fowler. Mr. Harrison could not help feeling, that when 
the Author added together the two sums, of Mr. Hawksha w’s esti¬ 
mate, and of Mr. Fowler’s estimate, with the addition of £10 for 
land, and then took an average of the whole, such a mode of 
making an estimate hardly commended itself as a proper mode of 
determining a question of such vital importance to our vast 
Indian empire. 1 o take the average of two opinions, without a 
strict investigation of the mode by which those opinions were 
arrived at, reminded him of the mode he had often seen followed 
by common juries who assessed the value of land—they took the 
sum of the amounts given by tiio witnesses, and took an average 
of the whole. Now, taking the average, which was £497, as 
ailived at by tlio Author, there was added to that, for engineering 
and agencies, 17^ per cent., or £87 per mile. Mr. Harrison 
believed that, on many Indian railways, the cost upon the outlay 
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for works for engineering and agencies was that amount; but 
when the nature of this excess was examined, there were many 
items which formed that excess which could not for a moment 
come under the category of works which required an average 
of the whole of that expenditure. He took the engineering, the 
setting out of the line, the preparation of plans, the estimate 
of all the works, which were important items, and it was quite 
clear these would be expenses per mile equally chargeable upon 
the narrow gauge and upon the broad gauge, and., therefore, when 
he saw 17 J per cent, charged as an average of the whole cost, it 
was clear there ought to be a large deduction made from that item. 

Then there was a question of saving of maintenance, which was 
put at .-£10 per mile, and capitalised at twenty years’ purchase as 
£200. That, in itself, he did not at all find fault with, but he 
doubted very much whether the effect of the mode in which it was 
pu t was not calculated rather to mislead. It was not expenditure. 
It was quite clear, that to maintain the sleepers and other works 
upon the broader gauge, there would be a larger expense in re¬ 
newals. He did not quarrel with the amount of £10 per mile, 
bu t he did not think, when they estimated what the outlay would 
bo, this should be regarded as additional cost. 

Then Mr. Ilawkshaw had put in his estimate an item of possible 
saving of £200 per mile for curves. Now Mr. ITawkshaw admitted, 
not only with regard to that item, but with regard to other items 
of his estimate, that he had placed them at an amount which he 
believed would place it beyond the power of cavil; but Mr. Harrison 
was afraid he should cavil very greatly at this estimate of 
£200 per mile for curves. He did not know exactly what the 
nature of the country was, but ho was told, that as a rule, 
sharp curves were not required, yet this was a charge which 
was proposed to be made applicable, not to special cases, but to 
the whole of the proposed 10,000 miles of railway throughout 
India. Now, surely, apart from the question whether £200 per 
mile was the exact sum, it could not be right —where they had the 
great majority of the lines, as he was told, through a country in 
which lew or no curves wore required—to apply he result of the 
special cares, and those quite exceptional, to the whole length of 
lines they were proposing to construct. He further took exception 
to the question of the saving alleged to he obtainable by the use of 
sharper curves on the metre gauge; because, as he understood, there 
was a limit of o chains radius on the metre gauge, and there was no 
difficulty whatever in adopting, for such lines, cur ves of 8 chains 
radius with the broad gauge. He had such curves at work with 
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out the slightest difficulty over many miles of railway and very 
steep gradients. lie had occasion some time ago to examine into 
this question as to the saving which could he effected by adopting 
sharp curves. To accurately arrive at the amount, it was neces¬ 
sary to go one step further by talcing the additional length, of lino 
which the use of sharp curves entailed, and die cost of maintaining 
and working that additional line, and also to capitalise that addi¬ 
tional cost. It would further he necessary to take into account 
that in many cases the apparent saving, which was solely a 
question of excavation, was far more than swallowed up if the 
correct plan was adopted of taking into account the increased cost 
of making, working, and maintaining the additional length of 
line: therefore lie doubted whether in any case there could be 
an excess of expenditure of £200 per mile; and under no possible 
circumstances could such an expenditure be applied to the whole 
10,000 miles to be constructed in India. 

These items altogether brought up the cost, as given in the 
Paper, to £1,000 per mile. Now he begged to say distinctly from 
his own practical experience, if ho were going to construct, in 
England, a metre-gauge line, as compared with a light broad-gauge 
line, it would not save £400 a mile; therefore he entirely doubted 
the accuracy of the basis as set forth in the Paper, and on which, as 
he understood, the Indian Government had decided to introduce 
the metre gauge. Whether the reduction from £1,000 per mile to 
£100 per mile would alter their ideas or not he could not say, but 
the whole basis of the Governmental decision, as put forth from the 
beginning to the end of the Paper, was stated to be that the one 
solitary reason for adopting a narrow gauge was a belief in its 
superior economy. It did not state the extent of that economy, 
but simply that it was a superior economy. 

With regard to cheap lines, there were other circumstances 
beyond the more question of permanent way which entered into 
the construction of cheap lines. He had, within the last three 
years, to make a line in Yorkshire—the Selby and York railway. 
•That line was constructed on the first-class gradient of 1 in 240 ; 
but the contractor, happening to find a good brick-field in the 
centre of the line, laid down, for his own purposes, a permanent 
way of nearly the whole length of the line. The cuttings were, 
from 18 ft. to 20 ft., and the embank cents about the same height. 
During the whole progress of the line for two years this con* 
tractor’s permanent way was laid upon the surface, and Mr. Harrison 
bad traveled over it at a speed of 20 miles per hour. He was 
satisfied that if more attention was devoted to the use, in certain 
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CaseSy-Ot short and sharp gradients, and in that way getting over 
the surface, a gicater economy would result than was involved 
in the question of lightness of railway. 

So far, then, as to the general question of economy: hut now he 
would take up that which was put forward in the Paper as being 
by far the most important part of the question, namely, the appli¬ 
cability of the metre gauge to the Punjab system of railways-- not 
only of the introduction of the metre gauge, but of the mixed gauge, 
and of break of gauge. The Paper stated the proposal was to lay 
do wn a third" rail in the 214 miles of line, from Lahore to Mooli.an* 
That was a. proposal to introduce into a portion of the Indian 
railways - which was admitted, in the Paper itself, to be one of the 
most impor tant for strategic purposes-—that break of gauge and of 
mixed gauge, which, in England, lie.was happy to say, were on the 
point of being abolished. He had been to a groat extent connected 
incidentally with these questions of break of gauge, and of mixed 
gauge, and he had always heard from those interested in South 
Wales particularly—the break of gauge described as the “curse of 
tli© districtand when lately in South Wales ho had heard equal, 
rejoicings that a change had taken place. One gentleman connected 
with copper-works in Wales told him that the change of system bj 
which the copper ore was taken directly to the works, had resulted 
in an economy of £1,000 per annum, and that additional income 
was. derived, entirely from avoiding loss in copper ore from 
tran shipment. 

The saving as between the metre gauge and the standard gauge, 
as estimated by Mr. Fowler, was £680,000; but if the views 
which Mr. Harrison had expressed were at all correct,, and he }r e¬ 
sumed Mr. Fowler had based liis estimate on the same basis as his 
'report, that amount would he reduced to a very large extent. 
It was admitted that there were sets-off to the extent of £327,177 
for altering the existing gauge in one case, and for laying down 
the third rail upon 214 miles of the Lahore railway. Then 
there was a further item of £320,700 for rolling-stock for through- 
traffic, the extra narrow-gauge stock, and for military contin¬ 
gencies. Now that item was vouched for, according to the Paper, 
as necessary by General Straclioy, Colonel Dickson, Mr. Low lei, 
Mr. Lee Smith, and Mr, Ken del; but it was argued by the Author. 
“ that not the smallest deduction on this account ought to be 
allowed/ 7 Now, in this case, he would bring to bear that which had 
been his own experience in these matters, and here he would quote 
the words of the Paper : 

« Considering, first, the section from Mooltan to Lahore, the 
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existing quantity of broad-gauge rolling-stock thereon either is 
sufficient for all expected traffic, whether through, or local, or it is 
not. If it is not, then, in case the broad gauge had been adopted 
for the adjoining sections also, it would have been indispensable to 
provide additional broad-gauge rolling stock for the Mooltan- 
-Lahore section; the cost of which addition would certainly have 
boon at least equal to that of the quantity of indtre-gauge Stock 
requisite in order to render the total amount of rolling stock, 
broad and narrow, capable of conveying all the traffic on a mixed 
gauge.” 1 

Then the converse of that proposition was also gone into, and 
the same argument was also used as to the Lahore and Peshawur 
rail way. Now, wherever two systems of gauge were adopted, the 
tneiesfc tyro in railway management would be aware that it was 
impossible to do the work with the same amount of stock which 
was required for an uniform gange. He did not state this as a 
matter of opinion, but as a matter of fact, which he was satisfied 
every railway manager know to he beyond dispute ; but the Author 
asserted - on what authority was not stated—that not the smallest 
deduction should bo made on that ground. There were many 
practical instances of it. He would take as an illustration the 
case of two collieries, each of which thought it was desirable to 
have their own particular stock; hut if the railway company did 
the work, the stock with which they could do it would bo less than 
the aggregate stock of those collieries. If, on the other hand, the 
railway company determined to carry a particular portion of their 
traffic by a particular class of wagons, and the other portion by 
another class of wagons, it was clear that, to carry that traffio, 
they must have a larger amount of stock. Then, again, there was 
tho question of the expense of working. When they had the two 
systems to work, it was utterly impossible they could work those 
systems by running only the same amount of mileage. They had 
the mixed gauge ; they had two sets of trains, one for the broad 
gauge, and the other for the narrow gauge; and, in working, they 
must have a largely increased mileage; thus the fair basis of 
calculation would be to take that additional mileage as an annual 
cost, and to capitalise it as a set-off. But that was not done. 

Then, again, he did not see anything put down for tho increased 
cost ot maintaining the 214 miles of mixed gauge. No one could 
dispute the fact that there was a largo additional cost in main¬ 
taining a mixed gauge. He knew that, when tho mixed gauge 


1 Vide ante, p. 11. 
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up, on the lino at Oxford, the Great Western Company 
calculated, they saved nearly £100 per mile in maintenance of 
way ; and ho knew the saving' could not bo less than a fourth of 
the cost of maintaining a single gauge : and if that was put at £80 
per mile, the increase of £20 per mile—which was the minimum--- 
and capitalized that amount per mile over 200 miles, it would ho 
found there was an amount of £80,000, as a se-t-o:ft against this 
£320,700. Then ho saw also, at the other end of the line, the 
whole of the stock of the Seindo railway would he thrown upon 
the hands of that company, and it must he sold. That line was 
now of the standard gauge, and that being done away with, 
they would have that stock to sell, and to supply its place with 
other stock. He saw no account of the loss which would bo 
sustained by that; and it ivas well known il a company had stock 
to sell they would think themselves happy if they realized 
anything like 50 per cent, of the first cost. If lie took all the 
items together, the conclusion he arrived at was that, so far from 
this crucial test, the one solitary reason, superior economy, being 
actually realized, he, on the contrary, had no hesitation in stating 
that the adoption of this metre gauge on the Punjab system of 
railways would he found to occasion actual and positive increased 
cost to the Indian Government. 

Now there was one other point which he thought had not yet 
been sufficiently tested anywhere—certainly not in England— 
and that was, what would he the actual cost of working this metre 
gauge. The only instance in England was the Festiniog railway, 
which he knew 'and had traveled over, and i here the expense of 
working and maintenance came out at £1,000 per mile. Now, he 
knew perfectly well that for years the Newcastle and Carlisle line, 
with a traffic greater than that of the Festiniog railway, never ex¬ 
ceeded £500 per mile. What was it in this gauge that caused the 
Festiniog line to bo worked at a cost of £1,000 per mile ? He thought 
that, before assuming as a fact that there was to be this great saving- 
in cost, when the Government were going to adopt an innovation 
affecting the whole of India, it would he a prudent plan to ascer¬ 
tain with more certainty that which was not referred to in the 
Paper, namely, whether in the actual working there was any saving 
at all, and whether there might not be a loss? He held that was 
a point which was already settled, taking the results at Festiniog 
as a guide. He was reminded that the Festiniog line was only of 
2 ft. gauge. That was true; hut the argument, had been used, that 
if a line of 3 ft. 3| in. gauge could be worked more cheaply than 
a line of 5 ft. Q in. gauge, then by reducing the gauge to 2 ft. it 




would be worked more cheaply still; but he believed the reverse 
would bo found to be the case in working. 


There were several other points to which he should have been 
glad to refer ; because ho found they were matters in which, in a 
practical point of view, he considered that the assumptions in the 
Paper were entirely erroneous. But he felt he had trespassed 
sufficiently long upon the time of the meeting, and many other 
speakers would be able to go into those matters and to elucidate 
them. 

Mr. J. Hawkshaw, Past-President, said the Paper referred to a 
former report of his, and, in fact, professed to draw from that report, 
to a certain extent, the data which led the Author to the conclu¬ 
sions ho had stated. Bu t on looking at the Paper and comparing 
it with his report, from which it purported to make extracts, he 
had been a good deal puzzled to make out the figures which had 
been ultimately put forward by the Author. 

It purported to deal with averages of figures given by him¬ 
self, and with certain figures given by Mr. Eowlei, in a report 
made three or four months later; but he could not discover how 
the conclusions arrived at could he derived from those figures. 
In his report, Mr. Hawkshaw had nowhere put the saving 
of the 3 ft. 0 in. gauge a f a greater sum than £760 per mile; 
and Mr. Fowler put that saving in one case—that of the 
Kotree and Mooltan line—at £866, and in that of the Indus 
and Peshawm line, at £794; and the average of these two was 
£860 per mile. If they took these figures, £830 per mile and 
£760 per mile, they got an average saving, so far, of £795 per 
mile : and that was the only result he could find from averaging 
Mr, Fowler’s figures and his own. But in that £760 per mile was 
included a sum of £200 for saving of locomotives. Now although 
Mr. Hawkshaw had included that sum in an aggregate, yet he 
stated, for reasons which lie gave, that ho thought it had no business 
to be there ; and if that £200 was omitted—and the Author seemed 
to think that it should bo omitted—then the average saving derived 
from his report and Mr. Fowler's report came only to £695 per mile. 
So far, therefore, if the Author had followed those figures, he would 
have got only a sum of £695 per mile, instead of £1,000 per mile. 

With regard to his own report, it was made entirely:for the 
Eastern Bengal Pail way Company, and solely had reference to 
whether they could judiciously make an extension of that railway 
on the narrow gauge, instead of on the existing gauge. In making 
that report he put forward the fullest possible saving that could be 
arrived at by adopting a narrow gauge; and he now thought he 
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pVvUhe mm of waving too high. He agreed, with M r. Harrison, that 
the assumed sa ving of £200 on curves would never be realised. He 
could, also quite agree With Mi-.’Harrison, that they never would 
111 India, by adopting the metre gauge, effect a saving oi; more 
tluui £400 per mile or £500 per mile—possibly not more than 
<£400 per milo. .So much for the saving. But there were serious 
items on the other side of the account. In this country it was 
well known what those items meant; for that was a very old 
question, discussed thirty years , ago, and which some persons 
reasoned upon then, as the Author did now; and what were the 
results ? The results had been that those who said the evils of 
tins break of gauge would be too serious to be borne proved to ho 
right ; ana that those who said they wore little and trifling, as 
sonao gentlemen then said, had been proved by experience to be 
quite wrong. The Author said it was admitted—on what au¬ 
thority was not stated—that tho money value,' in a commercial 
sense, of a break ol gauge was 4d. per ton. He need only say, 
to gentlemen who were acquainted with this subject, that the 
Author ought not to have stated that any such thing was ad¬ 
mitted, In fact, nothing could be more erroneous. Possibly the 
Author might have got that figure from Mr, Hawksliaw’s report; 
tor, in referring to the evils of this change of gauge, and alluding 
I/O what occurred thirty years ayo, he stated that the commercial 
incbnveniencc had been estimated at from 4d. to Sd. and Is. per 
ton ; but then lie went on to say, that experience had shown those 
estimates to be quite fallacious. 

Then the Author measured this question in another way. He 
dealt with the present income of Indian railways, ami said they 
now only made 3 per cent .; and he seemed to infer, because 
they only made 3 per cent., they were only carrying three- 
fifths of the traffic they were intended to carry; and therefore 
tho metre gauge could carry that amount, Ac. Now, an argu¬ 
ment of that sort, applied to Indian .railways, would mislead. He 
remembered the time when, the Lancashire and Yorkshire railway 
earned only 2| per cent.; that company was now about to declare 
a dividend of P-A per cent. By parity of reasoning, men living at 
that day might have said, “ This gauge is altogether wrong : you 
gentlemen do not know what you are about. \ r oe are making 
only 2jS per cent,, and you ought to have had a gauge of 
2 it. 9 in.” But there was an item which tho Author overlooked 
witn regard to the Indian empire, and with regard to the question 
of dividend. He believed it could be clearly proved that every 
nation: gained as much from every railway that was made as tire 
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proprietors gained nay, ho believed it gained much more. He 
.had occasion about; the year 1850, at the time the Lancashire and 
Yorkshire railway was earning Only 2} per cent., to go before a 
Committee of the Houso of Commons to advocate a Bill which, 
proposed to increase the tolfs, which they thought wore too low. 
The Board of Trade reported against the increase, which was 
natural; but he thought he satisfied the Committee that,-though 
the Ihalway Company was only earning 2} per cent., the districts 
through which the railway ran were receiving more than that per¬ 
centage on the capital which had been expended in making the 
railway. Therefore he must maintain that it was a grievous error 
in advising those gentlemen who had the control of affairs in 
India in coming to conclusions as to the extension of railways, 
to negative the advantages to the country through which they 
passed. He believed that the gain to India, from the railways, 
would probably be nearly double the dividend which they afforded 
to the railway proprietors. 

There was another point on which ho laid great stress, but of 
which the Author appeared to think lightly, namely, the questions 
of the gauge and of the character of the railway, in a strategic point 
of view. He should not have ventured to have spoken on that 
branch of the subject had he not, with others, had occasion, at the 
request of the War Office, to advise as to the means of moving 
troops in Great Britain, by means of the existing railways. They 
then learnt the difficulty of the task. He thought; it of vast 
importance to a country like India—even more important than * 
to Great Britain ™~ that they should bo able to pass troops by 
railway with the least possible obstruction; but the Author said 
there would always be ample notice of an invasion of India, and 
that there would P opportunity for proceeding “ with the most 
complete deliberation ” in massing troops at some particular 
place there to await the invaders. Suppose that the invaders 
did give notice they were coming, and that the British Govern- 
men! had time to get troops to a certain point with deliberation 
—if the troops were to be kept waiting at that spot, he should 
like to know what the expense of that would be ? But besides 
an invasion, might there no i also he another Indian mutiny, to put 
down which the troops might have), at an hour’s notice, to be 
carried with the utmost rapidity to another point? Therefore one 
effect of this broken network of railways in India must be to delay 
transport, and to add to the confusion, always too great, in such 
cases, under the most favourable circumstances; this, in his opinion, 
apart, from all commercial questions, might render the proposal 
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now made,, if persisted in, one of the greatest calamities that could 
be brought upon the country. At all events, ho would say, do not 
proceed with this great “ programme,” as the Author- called it , 
of making 10,000 miles of rnMre gauge, without a thorough and. 
efficient inquiry. Let those gentlemen who supported this measure 
go before some committee or commission, capable of understanding 
and of testing their statements. To arrive at a decision without some 
such previous stop, would be, in his opinion, one of the most unusual 
proceedings that ho could imagine in any country. He would not 
then make any further observations, because some of the remarks 
he had made had already appeared in his report. Ho would only 
add that, neither personally nor professionally, had ho any interest 
in the question of what gauge was adopted in India. Ho, however, 
conceived that a most unwise and crude 'scheme had been suddenly 
propounded, without due consideration, and that if the Government 
persisted in carrying it into execution, it would be a consummate 
act of folly. 

Mr. G. P. Bidder, Past-President, said that, being the Consulting 
Engineer of that par ticular section of railways in India which had 
been the first assaulted by this scheme, he had taken, as might be 
imagined, particular.interest in it; in. point of fact, he believed he 
was the first Engineer whose attention was drawn to the project of 
the introduction of the 3 ft. 0 in. gauge into India. He was called 
upon by the Directors of the Scinde, Punjab, and Delhi railways 
to report his opinion of the probable consequences of such an in¬ 
troduction, and on the 1.4th of June, 1870, he made his report, 
in which ho did not enter into such details as Mr. Hawkshaw and 
Mr. Fowler had done, but he stated in general terms that he knew 
there could not he any saving by the introduction of the exceptional 
gauge on ihe Indus Valley railway, He thought it was now- 
necessary that a short statement should be made of the mode in 
which this question had been introduced in this country by the 
Indian authorities. Soon after his report had been made to the 
Scinde Pailway Company, another report was obtained from Mr. 

Hawkshaw ; and*then a Commission was appointed-.and he would 

use a strong word-- a packed Commission, with a Duke for a dry 
nurse, to proceed to Norway in one of Her Majesty’s yachts to 
inspect a railway in that country. The Commission went to see a 
railway * of a narrow gauge, and a more common-place railway it was 
impossible to find. He knew it very well, and he was an unfortunate 
shareholder in it; and he only wished that it could he made to 
pay a dividend; but he did not attribute its non-paying character 
to the gauge. The railway in question had never yielded any 
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(iiwidencl, and ho doubted whether it really paid tho working ex¬ 
penses ; whereas a railway of tho- ordinary 4 ft. 8| in. gauge, with 
which he was also connected, in tho same country, paid a dividend of 
from 5 per cent, to 6 per cent, per annum. If this Commission, to 
which he had alluded, instead of going to Norway had gone to the 
West India Docks, and had seen some contractor’s engines at their 
ordinary work there, or had gone to a colliery which could have 
been pointed out to them, where they would have been shown a 
4 ft. gang© altered to the standard gauge of 4 ft. 8|- in., to obviate 
tho inconvenience and expense resulting, from a break of gauge, 
they would have ..derived more practical experience than they 
did from their pleasant trip to Norway. 1 Before quitting the 
question of exceptionally narrow-gauge railways, he would 
allude to the Festiniog railway, which was stated to be paying 
a large dividend, which, was mainly assigned to the fact of 
its being constructed on the narrow-gauge system ; whereas, the 
most superficial inspection of the line would show that the 
dividend arose entirely from the exceptional character of tho 
traffic—slates pecked in conveniently small carriages, traveling 
down a. good working incline to the shipping port, and paying a 
most unusual rate of freight. These were circumstances rarely to 
be found combined in other localities. 

Agreeing, as he did, with the general conclusions stated by Mr. 
Harrison and by Mr. Hawkshaw, he would not go over that ground 
again, but would address himself to the particular case in which 
ho was more especially interested — tho alleged economy in tho 
introduction of this gauge for tho Indus Valley railway. He was 
necessarily bettor acquainted with the condition of that part 


1 It is deserving of notice, that on the 7th of October, 1872, there was opened, 
in Norway, a line of 324 'English miles in length, of a gauge of 3 ft. 0 in., between 
Christiania and the Port of Drammett. There were upon it some sharp gradients 
and curves, which required adequate engine power. The general result had been 
that the engines and the rolling stock had been found to be utterly ihsufilcioht, 
Tho weight drawn by each engine, its own weight not included, was only 
052 owt., aw compared with i,595 ewi drawn by the engines on.tho 1 ft: 8| .in. 
gunge linos. The traffic -had therefore of necessity been confined almost entirely 
to passengers. The speed attained was, for fast trains with. 2 • stoppages, 
1 hour 4(> mi notes, or about JO miles per hour; for - ordinary • trains with 8 
stoppages, 2 It ours 'IS minutes, or about It miles per hour. Fp to the present, 
time very little merchandise could be transported. The general result was, that 
in deference to the public opinion, it had been enacted in the 1 Storthing,* : or 
Parliament, that for the future, the State Hallways should only be constructed 
on tho standard gauge of 4 ft. 8| in.; and on that gauge the new State lino, 
126 English mile.? in length, via Fredarikshakl, to the Swedish frontier, now 
about to be commenced, would he constructed,—G. P. B. 




of the Empire, and Iris mind had been specially directed to various 
(hviminstancos connected with it. 


Now, assuming Mr. Hawkshaw’s figures — £400 per mile, and 
adding £200 more for maintenance, which as it was ; reversionary 
value, d id not begin for many years; but assuming the saving to be 
£000 per mile. The number of miles over which it extended was— 
400 miles for tire Indus Valley; and 270 miles for the Peshawur lino; 
making 700 miles in the whole; and £600 per mile over that would 
represent £450,000, That was the whole advantage they claimed, 
and that was in construction. Now for the * per contra ' statement. 

With regard to the Soinde railway, it was proposed to narrow 
the existing line. Mr. Fowler assumed the cost to be £500 per 
mile, equal to £53,000. Then, as. Mr. Harrison stated the case, the 
whole of the rolling stock there must be sold, and must be trans¬ 
ported up the Indus Valley to where the ordinary 5 ft. 6 in, gauge 
prevailed phut this transport must be 500 miles up the river, between 
Moultah .and Kotree. Now, as an example of what the cost of trans¬ 
port in Indict was, he might mention that the charge actually made 
by the East Endian railway, from Calcutta to Delhi, a distance of 
1,000 miUs, for j hauling up engines and wagons, not in steam, but 
with the ordinary "^goods’ trains, was £350 per engine and £50 per 
wagon; those charges upon 100 engines and 1,250 wagons, with 
other incidental expenses, made a total of more than £100,000 paid 
for railway conveyance. 

Then, as to rolling stmek, Mr. Harrison had stated the A B C 
experience of railway traffic. Assume a line broken up into 
sections, and that there was Kqqtiired a separate stock for each, 
section, there must be a much larger stock than was necessary for 
working the section throughout, andxthat position applied more par¬ 
ticularly in the Indus Valley, for he haul considered the question of 
traffic, and had advised the Directors as to d.T\e cost of the railway 
and the amount of rolling stock that would be required. 

The traffic, of the Indus Valley at the present time was repre¬ 
sented by steamers, making fortnightly journeys each way. Now 
speaking, as he was, in the presence of engineers who know 
the principal strain on the rails was due to high speed, he folt 
assured that they would agree with him, that a speed of 25 miles 
per hour on light rails of 40 lbs. to the rani, would admit of an or¬ 
dinary locomotive engine traveling upon them, and as that would 
1)0 quite adequate to the requirements of the Indus Valley traffic, 
the existing stock of locomotive engines need not be increased. He 
also came to the conclusion that, ay at present, the wagons were 
detained at Mooltan and Kotree to be loaded and unloaded, and 
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this must hereafter be, more or less, the case with a break of 
gauge, all of this would be avoided by a continuous route, and 
no additional stock would be required; thus the whole of Mr. 
Fowler’s estimate, amounting to .£400,000 for rolling stock on the 
Indus Valley, would be saved on this section of the line. 

1 lie next important, saving would be ©fleeted in the rolling stock 
foi the extension to Peshawur, as, in case of emergency, recourse 
might ho had to that oi the general system, and certainly more 
than one-half of the stock would ho found sufficient; thus a further 
saving of £100,000 would bo realised; 

To this must be added the cost of a third rail from Mooltan to 
Lahore, estimated by Mr. Fowler at £275,000, and the amount of 
extra cost of maintenance, estimated by Mr. Harrison at £20 per 
mile capitalised. 

Lastly, the extra cost of altering the Lahore station into 
interchanging, in place of a through station. It was difficult to 
estimate this, but, assuredly, it could not cost less tldin £5>v,000. 

By adding up all these items, namely :~~~ 


1 . 

2 . 

3. 

4 

5, 

G. 


Altering the gauge on tho So in do railway . , 

Rolling 3 took on the Indue Talley . . ( ' 

Ditto oh Peshawur extension, one half 
Laying third rail from Mooltan to Lahore . ' . 

Extra maintenance of ditto at .£20 per .mile, capitalised 
Altering Lahore station ... ... 


£ 

53,000 

400,000 

10(5,000 

275,000 

80,000 

50,000 


A total ■ ms arrived at of £964,000 


Therefore ho camo to the conclusion that, instead of there being 
any economy, there would be an absolute additional expense in 
adopting the narrow gauge* and; therefore, the solo element for its 
justification was an enthrd failure in that respect. 

Now as to tho- ■inconveniences of this proposed system—-there 
was an exqwession made use of in tho Paper which was remarkably 
applicable to the case. The Author, in referring to the-invasion 
9* lmlia b y the Russians, had used the expression, the “genius of 
folly.” Mr. Bidder must bo permitted to use this felicitous phrase, 
and to apply i t toAhe introduc tion of this gauge without having pre¬ 
viously ascertained the results; and when a gentleman of the 
Author’s official position talked of 4d. per ton .as"'representing the 
commercial value of the break of gauge, he could not avoid saying 
that it was the “genius of folly.” Tho Author, a man of great 
intelligence, living in London, must know that the break of gauge 
in this country had long been felt to be unendurable, and that tho 
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change, to an.uniform gauge had feeer made at great expense. Had 
Sir Daniel Gooch or Mr, Grierson been asked why they made the 
change, they would have clearly shown the numerous and important 
evils inherent in the system, apart from the mere cost of trans¬ 
porting the goods from, tho narrow gauge to the wide gauge, and 
vice versd, and, therefore, not to have inquired from them tho reasons 
for incurring such cost and inconvenience on such a railway 
as the Great \\ estera, before a statesman ventured to recommend 
go vital and detrimental a change in India, deserved to bo stig¬ 
matized as the “ genius of folly.”' Then the Author ventured 
on the assertion that it was necessary that the same engine should 
bo used throughout any system of railway, whatever might be 
the variations in the strength of tho rails. He could not possibly 
have traveled out of London by any of the main lines without 
seeing tho engines changed at different parts of the journey. and 
at Crewe ho would have seen three separate trains propelled} by 
as many engines united into one train drawn by one engine, 
Even in the rural district of .Devonshire he would find a branch 
railway where the broad-gauge wagons were propelled by a sma ll 
v contractor’s engine.’ 

Mr. Bidder must take exception also to tho spirit in which the 
Paper had been drawn up. Ho alluded to that part in which it was 
stated that the natives of India were taxed £1,600,000 ; that bei ng 
the difference between the net receipts of the railways and the 
interest paid by the Government. That remark might apply to a 
great many things, no doubt, but to apply it to the railways of 
India was -the “ genius of folly.” Was it no advantage to the 
people of India to be earned at greater speed and at less cost? 
Was that a tax upon them ? Was the postal service no compensa¬ 
tion? Was the greater efficiency of the army, and the means of 
moving that army more rapidly, no compensation ? And yet the 
Author had characterised the difference between the net earnings 
of the railways and the interest paid on (hem as a total loss, and 
an unmitigated tax upon the natives of India. As if tho money 
had been spent on a mere toy. 

Now Mr, Bidder could tell,them where the waste was, but this 
was not the proper place nor the proper occasion to do so at any 
great length. He would, however, give a few instances. The 
original financial arrangement for executing the Indian State 
railways, if not altered, was a rafe specimen of tho very “ genius of 
folly.” It was proposed to carry on all.the new lines 44 pari passu,” 
the works to be extended over a period of twenty years. Thus, 
assuming twenty millions sterling to represent the sum to be 
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per 


expended, the outlay was to be at the rate of one million r 
annum. The first result would be, that for nearly the whole of 
that period, the capital would not only be unproducti ve, but the 
unfinished works would bo a constant source of expense for main* 
ienanee, to say nothing of the waste from the decay off he wood and 
the iron, Besides which, the cost of supervision would be immensely 


aggra vated, and all responsibility be lost by the lapse of time. There 
were two Obvious alternative each much more rational. First, 


by commencing and completing the most important sections as soon 
as possible, by the concentration of all the resources of the engineer ¬ 
ing staff upon these, works in the application of the outlay of one 
million, per annum. Thus no more ultimate capital would be ex¬ 
pended, and the lines, as they were finished, would be a source of 
convenience and possible profit, instead of being a cause of current 
outlay. Another plan, and that adapted to the meanest capacity, 
would be to invest ten millions sterling in the 


in 


‘.dian Bail way 
Thus, 


stocks at live pen 1 cent., reinvesting the annual income. 
in fourteen years, the ten millions would grow to twenty millions, 
and if judiciously applied would finish the lines by the end of 
twenty years as originally projected, whilst ten millions of money 
would be saved, being equal to the anticipated but illusive saving 
to bo effected by introducing the narrow gauge in India. 

It had been part of his duty to frame a contract for the con¬ 
struction of the Delhi railway. That was 
experimental work. The line had to cross 
Indian rivers, with regard to the special 
no reliable and definite information could 


an 


to some extent 
several very 
features of which 
be obtainedthey 


large 


had to some extent to grope their way in the dark; and, 


in order to mitigate the risk to the Company, it was his desire 


to secure the skill and attention of the Contractors in aid of 


ihe work by making them liable ■ for l ho maintenance of all the 


The 


work, including the bridges, for a period of three years, 
contract was sent out to India to he approved by the authorities 
there, and it came back with the remark, “ The charge for main¬ 
tenance, both as regards time and amount, is too great. Three 
^oars.is unusual, and in such a climate two years overt is excessive .' 1 
No doubt, in fcho opinion and experience of, the 4 Importer/ this was 
• true; because the gentleman had never had any experience. Ho 
was like the Irish fiddler, who did not know whether he could play 
or not, because he had never tried. But in the case of the bridges 
which were injured by a flood, the shortening of the period of 


maintenance, from three 


roars to one year, involved a loss of 


#200,000, which would have been entirely obviated by the pay 



STATE 1UILWAYS OF INDIA. 


41 



rtncler the arrangement objected to, of a Burn of £90,000, 
from wlrioh there would have been deducted the actual cost the 
Company had incurred for two yearn* ihaintenanoe of the rest ot the 
lino of, say 300 miles in length, which would have reduced it by 
a very substantial, amount. 

In another case, a gentleman in .high position at Bombay, was 
directed to advise upon what economy could be effected in the 
working of the Indus flotilla, That was a mixed question of 
economy and commercial return; but wliat he had to look to had 
nothing to do with the convenience of the public or the commerce 
—the only thing to be considered was positive saving, and on that 
point, the report which was made, dated 1st April, 1870, stated*—•• 

“ There are no objections to Captain Wood continuing to dis¬ 
patch boats from Kotreo as soon as ho has obtained a full cargo: 
but he should report whether it would not ho expedient to make 
the lilling of 'vessels with cargo the sole condition of departure 
instead of endeavouring to maintain a fortnightly service. The 
sooner it appears to Government, .that the flotilla is reduced to 
a strictly commercial service, the better is the prospect of a re¬ 
munerative return. ’' 

These were samples of the way in which these things wore in¬ 
vestigated iff India, hut he did not know that they could very well 
bo avoided, because on the inauguration of the railway system 
the Indian Government enforced upon a very intelligent and 
.able body of men conditions of service which it was impossible 
effectually to comply with. For instance, they took a military 
gentleman, who carnb probably from the building of a barrack, 
or a church, or some other useful employment, to try his hand at 
railways. The position was entirely new to him. He had to 
grope his way,, and in time he obtained some, practical knowledge; 
hut on promotion he would ho removed, and another officer came 
in km place; so that no responsibility .could be fixed upon those 
gentlemen; and unless a man had an ample knowledge off every 
branch of engineering the result must necessarily be disappointing. 
Owing to these circumstances, a vast increase of expense had been 
thrown upon the Indian railways and the public works in general, 
which might have been avoided had a more efficient system been 
adopted. 

On the question of this metre gauge, a 3 ft. 6 in. gauge was 
first talked of, and was then suddenly altered into the m&tro gauge, 
for what reason nobody had yet explained. The only reason that 
suggested itself was, that it had an appearance of science about 
it. It was very scientific to say, a This is the ten-millionth part 
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the quadrant of the earth’s circumference,” and that might be 
the foundation '.for this arbitrary metre gauge. All he had to 
say about; it was that, apart from the question of rolling stock, 
the alleged serving in bridges, earthwork, and other corestruotion, 
was altogether illusory. In order to obviate the objections to the 
narrow-gauge stock, as originally designed to meet the exigencies 
of military transport, the rolling stock, as now designed, was 
nearly, if not quite, as wide as that on the ordinary gauge. This 
at once disposed of a large part of the alleged saving ; for, as this 
extra width could only be attained by making the frames overhang 
V Ails I It. 14 - in. more than at present, much more strain 
was thrown on the rails, and much more wear was occasioned to 
the wagons. The carriages themselves involved extra cost of 
maintenance, which it was impossible to estimate; in fact, the 
width of the formation of the excavations, as well as of the 
bridges, both over and under, could not, hi practice, be reduced 
below that of the ordinary gauge; so that a similarity must exist 
in all particulars, save that of the mere width between the rails. 

Mr. Bidder would now only ask the attention of the meeting to 
an extract from the last report, from the able pen of Mr. Juland rt 
Danvers, made in 1872 :— 

“ A great deal has been said lately about the burthen thrown 
upon the Indian revenues by the railways, in consequence of their 
failure to earn the amount paid by Government for the guaran¬ 
teed interest upon tlie capital. This result is no doubt greatly to 
be lamented, and is contrary to the expectations of those who 
advocated and sanctioned the existing system. But taking a 
broad view of the subject, these undertakings may claim, as a 
set-off against their shortcomings, credit for many direct and 
indirect benefits which they have produced. 

“ To say nothing of the moral and social improvements, which 
m civilizing agents, they have conferred on the country, there can 
be no doubt that railways have added to its security, have greatly 
advanced the material prosperity of the people, and ha ve been the 
means of increasing the revenue and of saving much expenditure, 
both on account of the army and post-office. They are sill i in their 
infancy, and their direct contributions to the revenue are capable 
of expansion. Experience has taught us. lessons, and we have paid 
for them; but I venture to think that there is more ground of 
hope for the future, than regret for the past. And. as regards the 
present, difficulties and uncertainty should furnish a strong in¬ 
centive to skilful administration and increased exertion.” 

■With these words he entirely agreed; and.ho. hoped the increase 
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in the prosperity of the Indian rail ways, and the advantages to 
the proprietors, would not he arrested by the proposed introduc¬ 
tion of a break of gauge, which could only he characterised as a 
calamity, as grievous, with regard to railways in India, as it had 
been in this country. 1 

Major-General Straohky, B.E., E.B.S,-being unable, on account 
of hoarseness, to make himself audible- handed in the following 
written remarks, which, by permission of the President, were read 
by the Secretary* He stated that ho came forward in this dis¬ 
cussion with some hesitation, and, perhaps, even with some, 
anxiety. He felt that he appeared under great disadvantage m 
following some of the loaders of the Engineering profession, 
men whose adverse opinion necessarily carried with it great 
weight j, and that he was addressing an audience, the sympachics 
of the majority of which were with his opponents. Ho was there, 
having no authority to represent the views of the Government, 
whose acts were in substance under discussion, but with the sense 
that any failure on his part to carry conviction would he attributed, 
not, as it. should be, to his personal deficiencies, but to the cause 
itself. However, he was,conscious that, under the circumstances 
of the case* it had become necessary for him to take a share in 
the discussion, and ho accordingly did so. 


1 Since the conclusion of the discussion it has been ascertained that on tho 
Uth of March, 1873, a return was made to the House of Commons, signed by 
Mr. TJhbrntou, containing the following extract from a Minute of tho late Lord 
Dalhous.io respecting tho gauge of Indian railways:— 

‘ Extract Minute by the Earl of Dalhousie, Governor-General of India, dated 
4th July, 1850. 

*< $2. The Court of Directors have recommended, at the same time, the use of 
the narrow gauge of 4 feet 8| inches for the railway about to he constructed. 
Although the letter of the Court recommends, but loaves to the Government of 
India to determine as to tho gauge which should be adopted on this occasion, I 
consider the question to be one of such moment no to deserve a careful considera¬ 
tion and an authoritative and conclusive decision by tho highest authority con¬ 
nected with, tho Indian Empire, who alone can have access to that full informa¬ 
tion and extended experience which would make such a decision really and 
satisfactoTily conolusive. 

“ 33. The British Legislature fell unconsciously, and perhaps unavoidably, into 
the mischievous error of permitting tho introduction of two gauges into the 
United Kingdom. The numerous and grievous evils which aroso from that per¬ 
mission arc well known, and will long be felt throughout all England. The 
Government of India has it in its power, and no doubt will carefully provide, that 
however widely the railway system may bo extended in this Empire in the time 
to come, these groat evils shall bo averted, and that uniformity of gaugo shall bo 
rigidly enforced from tho first .”—Vide Appendix I. 
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Before proceeding to the more special matter in hand* he would 
say a few words as to the manner in which the question before the 


Meeting had been treated by the gentlemen v ho had preceded, him. 

1 hey had, as it appeared to him, spoken, if not with an ex¬ 
pressed, at all events with an implied sentiment, that the Govern¬ 
ment of India should submit itself to the judgment of the 
Institution, or of English engineers, in respect to the course it 
had taken in adopting the narrow gauge in India. There had 
been a sort oi: assumption that English civil engineers were, in 
such a cpiestion as that before the Meeting, the tit persons not 
only to advise but to determine, and that engineering experience 
obtained in England was the only qualification of any value in 
dealing with the details under discussion. There had been no indi¬ 
cation that other considerations were involved in the policy of the 
Government than those ol a technical nature. There had been no 
recognition that the ciroumstancos of India had any important 
bearing on the questions at issue. There had boon no suggestion 
'iff* Persons who had passed a large part of their lives in. India 
might, ho better able to judge of the wants and capabilities of that 
country, than those who had never even seen it. There had bee if 
no account taken of the probability that those who were responsible 
for the government of that country, and who alone could have at 
their command all the various available' sources of information 
regarding its political, social, material, and financial condition, 
must be the proper persons to decide' such a question as this; and 
that it would be a complete inversion of parts for the Government 
to supply its general knowledge to professional critics, and to leave 
to them the guidance o£its policy. 

lie felt the highest respect for the judgment of the.leading 
civil engineers of this country, and he assented to a large part of 
vvliat had been said in the discussion by Mr. Harrison and by 
Mr. Ilawkshaw; but he could not admit the necessary applicability 
of many of their doctrines to every case; and as regarded the 
present case he denied the applicability of much that had been 
said. He must affirm, as a general principle, applying to all 
branches of the gauge discussion, that experience based on one. set 
of conditions was not conclusive under totally different conditions. 
In truth, the correct presumption, whpre conditions differed greatly, 
was, that results would also differ greatly. When, therefore, the 
Government of India and its advisers were more or less directly 
charged with want of due regard to professional considerations, 
based on English experience, ho did not hesitate to retort, that, 
whatever might be the technical knowledge of the critics, they 


wisrity 



STATE RAILWAYS OF INDIA. 


45 


or of 


JpoaBQSB 8uc.li a knowledge of Indian local conditions 
the practical aelniiniatration of a great country, as to reader tlioir 
opinion more than one of lire eleiiients----'thoiig‘li an important one 
in the consideration of the question. Further, he was convinced 
that the serious financial failure of the Indian railway system 
for that it had failed financially was beyond question-had been 

i . , * f> T.T ... /__1 


caused by tho want of subordination of European technical sltill 
to a proper perception of local wants and resources; and tho lesson 
that he necessarily drew from that conviction was, that the pro ¬ 
gress of railway construction in India should be brought much 
more completely under the control of the responsible government 
of the country than had hitherto been the case. 

Tho Government of India had thus summed up the grounds on 
which it had resolved to adopt the narrow gauge for the railways 
between Lahore and Poshawur, and IVIooltan and Lotrco • * b o 

are satisfied that tho economy likely to bo obtained from tho adop¬ 
tion of the narrow gauge will justify our accepting the break of 
gauge at Lahore, with such inconveniences as it involves.” Tins, 
ho believed, quite fairly stated the case. That certain incon¬ 
veniences might ho caused by a break of gauge was not denied, 
but the advantago to bo secured, by economy of construction was 
said to be such as to justify the conclusion come to. 

The Paper under discussion had for its object the elucidation, 
from the Author’s point of view, of tho facts on which such a con¬ 
clusion might bo supported. Tho reply that had boon given to 
the Author, by the gentlemen who had already taken part in the 
discussion, had been directed to the object of showing that on the 
Author’s data the saving of money by tho adoption of the narrow 
gauge would not by any means amount to what had been re¬ 
presented in tho Paper, and, in fact, that it would be insignifi¬ 
cant; while the objections to the break, of gauge were little short 
of insuperable. 

Now be would at once recognise that the Author’s adversaries 
had, at all events, some appearance of success in their criticism of 
the first part of the Author’s argument; namely, that which 


related to the supposed superior economy of the narrow-gauge 
system. Hut this advantage was not substantial, and, so far as it 
had gone, had been gained over the Author’s way of stating his 
case, and in no way disturbed the essential conclusion affirmed by 
the Government of India. 

Before going on to state the grounds on which he rested this 
remark, lie -thought it would be desirable for him to show what 
was likely to bo required of an Indian narrow-gauge railway, and 
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to what extent it would he aide to meet those requirements. If 
t-he mbtre-gaugo lines., as now being constructed, were not fully 
able to carry all the traffic likely to be brought upon them, the 
whole argument in their favour would be at an end; but he would 
show how questions on that point might be met* 

It had been ascertained that the total traffic of the East Indian 
railway, the heaviest worked line in India, might be taken to be 
about equal to 840 tons of goods, and 1,004 passengers, carried 
over every .mile of railway in 24 hours. Also, it had been found 
that, taking the combined passenger traffic and goods traffic, the 
average load of an East Indian train wa$ about 71 ions of goods, 
together with 89 passengers, which, for the present argument, might 
be considered as carried in a mixed train. 

Supposing, further, the passengers to' bo equally divided be¬ 
tween the up and down t raffic, and the goods to ho carried in the 
approximate proportion, that actually held in the two directions, 
about 6 trains, such as he had described, in both directions, would 
suffice to do the work. 

Now If a narrow-gauge ■■railway, such as those actually under 
construction at the present time in India, were sot to carry this 
traffic, it would be found that the load of an average East Indian 
train could be conveyed in about 14 narrow-gauge "wagons ami 
8. narrow-gauge passenger carriages, of the pattern now being 
supplied—that was supposing all the wagons and carriages to be 
run full M If the vehicles were supposed to carry only half their 
full lends, double the number of trains would be required to 
that actually run on the East Indian line. Such a narrow-gauge 
train as he was speaking* of Would consist of, say, 18 vehicles, 
including a brake-van, • and, if full, might weigh in the gross 
144 tons. With vehicles half bill the load might be about 
100 tons. One of the 12-ton engines recently made for the Indian 
narrow-gauge lines Would suffice to draw such loads on the 
ordinary easy gradients of Indian, lines. 

Hence it followed that the whole traffic of the East Indian 
railway, as now existing, might be carried 'on. a .lino of narrow- 
gauge railway, with an average of 12 trains a day each way, such 
trains running half cm , ty. As such a condition of things could 
not possibly be necessary, and as 2 engines could be combined, 
or 18-ton engines and 24-ton engines could easily be provided if 
desired, there could he no room to doubt that the narrow-gauge 
lines, as now being constructed, and doubled when necessary, 
were quite capable of carrying the heaviest traffic now existing in 
India, or ever likely to be brought on them 
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The narrow-gauge wagons and passenger vehicles were quite 
aide to carry what was required, whether merchandise, or mili tary 
equipments, or stores—the heaviest siege gun with its carriage 
did not weigh 5 tons—-or that was or could he carried on the 
5 ft. 0 in. gauge; and the only real difference between the gauges 
in that respect was, that more vehicles were required on the narrow 
gauge than on the broad g&ugo, to con tain a given weight of goods. 
Under these circumstances it seemed quite opposed to fact to speak 
of the metTo-gaugo lines as ‘toy* railways* or as being weak 
with reference to the actual traffic to bo carried on them. 

Having, as ho believed, thus fully established the sufficiency of 
the narrow-gauge lines under construction for all that was required 
of them, ho would discuss the question of their cost as compared 
with that of broad-gauge lines. 

It was first essential to inquire whether the .estimates, that 
had up to the present stage of the discussion been referred to, 
properly represented the cost of the railways that would have been 
constructed between Lahore and Peshawur, and between Kotroe 
and Mooltan t if, on the one hand, he narrow gauge had been 
adopted, and on the other, if it had not. To this inqui ry only one 
answer could bo given, namely, that those estimates were utterly 
worthless for the object in view; that they did not in any way 
represent the financial consequences of the alternative systems of 
construction, and that the conclusions of the Government of India 
were not; based upon them or anything like them. 

The Author, giving what might be termed a logical turn to his 
argument, had endeavoured, and General Strachoy thought with 
complete success, to show that even on the figures which had been 
put forward by the opponents of the narrow gauge in the present 
case, an important pecuniary gain would have been scoured by the 
adoption of the narrow gauge. Rejecting those figures as wholly 
inapplicable, General Strachey asserted that the financial advantage, 
that had in fact been secured, was very great, and that, it would 
fully justify the conclusion that had been come to by the Indian 
Government. 

The estimates referred to were based on a 40 lbs. rail for the 
narrow gauge, and a 42 lbs. rail or a 45 lbs. rail for the broad gauge, 
and, so far as he could judge, corresponding loads for the bridges, 
thereby implying that the alternatives between which the Govern¬ 
ment had really made a selection, were lines thus to be designed. 
He denied this emphatically. It was certain as a matter of fact, 
which he challenged any one to disprove, or even to question with a 
show of reason, that if the broad gauge had been adopted the rails 
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would not have been lighter than 00 lbs. to the yard, and tha^n^ 
general characteristics of the lines and the stock, engines, as well 
as vehicles, in use on the neighbouring broad-gauge lines would 
.dso have been accepted, and that all the bridges would have been 
designed to carry the heavy loads of that gauge, instead of the 
reduced loads of the narrow gauge. 

He was at the present moment stating what would have been, 
as distinguished from what might have been, and he positively 
asserted that the question which the Government of India had to 
decide was bis u Shall we accept a narrow gauge with all pos¬ 
sible economy, subject to such inconveniences as a break of gauge 
at Lahore involves; or shall we preserve the continuity of gauge, 
and provide for the free passage of the stock of the existing broad- 
gauge railways to meet possible military exigencies, by the 
adoption of the broad gauge in its existing form for the lines to 
be made on the Punjab frontier ?” The idea of a compromise 
between the two plans which should give some of the advantages, 
while it had some of the disadvantages of both, did not appear to 
meet the real question at issue, and did not come seriously under 
the consideration of the Government. 

As a fact the construction of the Lahore and Peshawar lino had 
actually been begun on the broad gauge before the question of 
adopting the narrow gauge was raised, and 100 miles of 60 lbs. 
rails were ordered, and the original designs of the bridges were 
prepared on the regular broad-gauge standard of strength. 

For these reasons it seemed to him to be placed beyond dispute, 
that the-actual saving that would be obtained, by the adoption of 
the narrow gauge in the Punjab, could not he reckoned at a smaller 
sum than from £.1,000 to £1,600 per mile on account of permanent 
way, and from 30 per cent, to 40 per cent, on the cost of the iron¬ 
work of all bridges, besides minor economies of various sorts, into 
which it was needless to enter in detail. 

For the Lahore and Peshawur line, on a length of 270 miles, 
the saving on permanent way would amount to about £350,000,' 
and on the bridges perhaps to £250,000, or together £600,000. On 
the whole he cpnsidered that the total economy might be about 
three-quarters of a million. The 490 miles of the Indus Valley 
railway would give a saving of not less than £500,000 on the 
permanent way, and probably as much more on other items, or, 
in all, about one million; but the character of the works was not 
yet sufficiently known to admit of any very precise statement 
being made as to this line. 

Against the savings thus attainable must be set off the cost of 
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change from the broad gauge to the narrow gauge on the 
lino between Lahore and Peshawar, and the outlay necessary for 
obviating a break of gauge between the new narrow-gauge lines 
and the existing broad-gauge lines from Kurrachee to Kotreo, and 
from Mooltan to Lahore. 

It was not now possible to estimate that charge in a definite way, 
because it had not yet been determined what arrangements should 
be made at the junctions between the new narrow-gauge lines and the 
old broad-gauge lines. Taking the most unfavourable view ol the 
case, it seemed impossible to suppose that a greater outlay than 
£500,000 could be necessary; which would still leave a total 
advantage on the Punjab lines of about £1,000,000. 

Those figures did not take into consideration the greater economy 
of maintenance on the narrow-gauge lines., which would probably 
be in proportion to their greater economy in first cost. It was 
difficult to estimate that element of saving at present with any 
useful amount of precision; nor did he think that account of it 
could properly be taken in this discussion, as it did not concern 
the capital outlay. Mr. Hawkshaw, however, had reckoned it to 
be equal to the whole saving on the first cost of the permanent 
way, and on this standard the additional amount to be credited 
^ to the narrow-gauge linos would be more than three-quarters of a 
million, thus raising the whole saving to about two millions. 

But he readily admitted that ho did not attach, any particular 
weight to the exact amount thus arrived at. What ho desired 
to affirm was that there seemed complete evidence of a very impor¬ 
tant saving, due to the adoption of the narrow gattgo; and that 
the only countervailing disadvantage, the break of gauge, was not 
one which would, under the actual circumstances of the traffic, 
render the saving illusory or nugatory. 

So far as the interests of commerce were concerned, he entirely 
agreed with the Author that a single break of gauge at Lahore 
between the lines down the Indus Valley and up to Peshawar, and. 
those leading to Delhi, and tho eastward, might bo altogether 
disregarded. Even the double break that would be caused by the 
interposition of the metre gauge between Kotroe %nd Mooltan, if 
no change whatever were made in the existing broad-gauge lines, 
he should regard commercially as of little importance. The cost of 
the transfer of goods would be very much more than compensated 
by the reduced interest on the capital saved. It was not in rbe 
least to the point that a break of gauge in England, under 
circumstances of a totally different nature, had been iound to be 
intolerable. To complain of the injury done to the traffic on the 
yyVbyr,y A ':v■' v’,, . ,% by 
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Lulus Valley railway because 'vehicles started from Delhi, for 
instance, would not 'be able to pass to Kmfachee, would not be less 
visionary than a similar com plaint as to interchange of traffic 
between fcussia and Spain. No tendency to any such traffic could 
arise that would have the smallest practical importance, 

As to the railway from Lahore to Peshawur, it was equally 
visionary to anticipate any export traffic except of the smallest 
amount. There was hardly any cart traffic in the districts west 
of the Bavee, and beyond the Jhelum that sort of conveyance was 
impossible, except along the line of road now to be occupied by 
the railway. As to the import trade from'the west, the one item 
of any importance would be salt. .Now the retail selling price 
of salt in the districts of the North--Western Provinces, where the 
.more important consumption took place, varied from 8 rupees to 
4 rupees per rnaund, or say from lt>0 shillings to 200 shillings 
per ton. If the cost of transfer at Lahore, from the narrow-gauge 
wagons brought it from the mines to the broad-gauge wagons 
that carried it on to the markets for it in the east, amounted to 4 d. 
per ton, the result would be an increase to the retail price of no more 
than from J per cent, to | per cent., a quantity quite inappreciable. 
If any one. thought 4 d. per ton too little for the cost of transfer, 
ha could readily correct the calculation ; but the most, extravagant 
estimate would not raise the charge to 1 per cent* on the selling 
price. 

He was somewhat at a loss to follow Mr. Hawkshaw’s • remarks 
as to the necessary evil of break of gauge apart from the extent 
and nature of the traffic; and such extreme doc trines as that gen¬ 
tleman appeared to advocate struck him as little less ludicrous than 
an assertion, that the original cost of loading goods into wagons 
rendered railway transport in all cases commercially impossible, 
because this might bo true in some extreme case. 

As to the effect of the break of gauge on possible military 
operations in the Punjab, he agreed entirely with the Author. 
To argue on this point from any experience obtained from military 
operations in Europe, without a careful discrimination of the fea¬ 
tures which would be alike and different in any possible war on 
the Punjab frontier, could lead to no conclusions of any value. 
He should not attempt to enlarge on the possibilities of war in 
India, or to imagine the circumstances under which troops or 
military stores might have to be moved by railway in that country. 
All that he need say was, that the narrow-gauge lines under con¬ 
struction would be as efficient in the transport of troops and stores, 
within the practical necessities of the case, as any broad-gauge 
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could be made, without going to an expense vastly 
'Ih Access of anything that had over been seriously suggested. 

A single lino of railway, having very severe gradients - for a 
considerable part of its length, could not be regarded as an efficient 
instrument for moving large bodies ot troops, accompanied by 
horses and guns, and the other impedimenta of an Indian army; 
and this was equally true of a 6 ft. 6 in.-gaugo as of a metre-gauge 
lino. On the other hand, as far as the supply of stores was concerned, 
the narrowest -gauge line ever constructed would readi ly meet all 
the demands of any army that was ever likely to be put in the field 
on the Punjab frontier. 

It was iiot to he supposed that he denied the general advan¬ 
tage of continuity of gauge and the corresponding disadvantage of 
break of gauge—very far from it. If the 5 ft. 6 in. gauge could have 
been retained consistently with other necessities ot the case, no 
one would ever have proposed a change. Now what were the 
facts ? Having provided about 5,000 miles of railway, the country 
found itself burdened with an annual payment of one million and 
three-quarters in respect, of those lines, in excess of all receipts, 
and with little prospect of any early or considerable relief from 
this heavy financial burden. Further, it was apparent that under 
the existing system of construction and management, it could 
hardly be expected that any more railways oould he made without 
leading to a permanent charge on the revenues of from 2 per cent. 
to 3 per cent.’on the whole capital outlay required. It was under 
these circumstances that the Governmen t of India, seeing the great 
importance of the extension of railways, determined to seek some 
more economical system, under which this extension might become 
possible. The conclusion- come to were, that all lines should m 
the"future be carried out without the intervention of companies, 
and that the outlay on construction should he reduced to a 
minimum, by the adoption of the narrowest, gauge and the lightest, 
rails and rolling-stock, compatible with the requirements of 

India.' traffic. . 

Now it was not to be supposed that so serious a change could be 
made without strong opposition. It would also be apparent how 
the two parts of the policy of the Government—the suppression 
of the companies and the change of gauge.were almost neces¬ 

sarily bound up together, particularly in the outset, and with 
respect to those districts where existing companies supposed they 
had claims to carry out suggested extensions. The success of the 
new policy of the Government depended on its being applied on 
a large and consistent plan; and any hesitation in applying it on 
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the first occasion on which it seemed likely to be productive of 
decided economy would very possibly have led to its total mis¬ 
carriage. It could not be admitted that the economy likely to 
be obtained by the new policy of the Government would' be limited 
to the saving of first cost on the new- lines of railway, though this 
alone would fully have justified it. The economy due to the 
change of system of management must not be lost sight of as an 
essential part of the plan. Therefore., in order to estimate the 
whole financial advantage of the new policy in the Punjab, a 
question of great complexity had to be dealt with, which, though 
it related to engineering operations, involved grave considerations 
of financial and political importance, and thus became one of 
general administrative policy. 

The responsibility for coming to a decision, on this question rested 
with the Government of Lord Mayo and the Duke of Argyll; and 
their decision was in favour of the system of construction which 
the Indian Government began to carry out about two years ago. 

it migh t also be obser ved, that, the course which the Government of 
India had thus felt itself compelled to adopt, was that which other 
poor countries . had' also lately adopted in many other parts of the 
world where, as in India, capital could only be obtained from 
foreigners and on an absolute guarantee of interest, and where tire 
traffic prospects were poor. The recent development of narrow- 
gauge railways in the southern parts of the 1 U ni ted States of America 
showed that the experience of that great commercial country wms 
not in opposition to the adoption of cheap lines, of railway, involv¬ 
ing break of gauge, under certain conditions of traffic and first cost. 

Although there were many other developments of the subject 
which might have served, in his own opinion, to strengthen' his 
argument, he felt that he should not bo justified in further intruding 
on the patience of the Meeting, except in relation to one or two 
matters from which the course of liis argument had gradually led 
him away. 

First, as to the proposals that had been, made, that broad-gauge 
lines should be constructed with light rails, say from 42 lb ;, per 
yard to 45 lbs. per yard, in preference to lines of a narrower gauge. 

He had said, in relation to the Punjab lines, that the alternative 
did not, in fact, arise; but the objection that existed in that case 
would not necessarily apply in others.’ If required to state shortly 
his own conclusions on that point, he should say that the narrower 
gauge necessarily possessed a certain amount of financial advan¬ 
tage; and that if 45 lbs. rails or 42 lbs. rails were suited for wagons 
carrying 16 tons on 4 wheels, such as those of the broad gauge. 
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lighter rail would suffice for wagons carrying, on the same 
number of wheels, only half that load ; and that the assumption 
by the advocates of the light broad-gauge lines that the narrow- 
gauge lines must have 40 lbs. rails, was untenable, and their com¬ 
parative estimates based on that assumption worthless. 

Further, ho concluded that the presumption, in such a country as 
India, would he in favour of a narrow-gauge, line, if the length of 
it was such as to justify a break of gauge, having regard to. the 
' probable traffic; or if, from the nature of the case, there was an 
obligatory break of gauge, caused by a great river virtually im¬ 
passable, of by some other physical obstacle. For short isolated 
branches' for broad-gauge lines, a broad gauge would still be 
essential. 

lie considered that for Indian traffic there was a. decided and 
substantial advantage in the use of the smaller vehicles _ of the 
narrower gauge, and that this advantage would he greater in pro¬ 
portion to the smallness of the traffic. 

At any time the doubling of a narrow-gauge line would give an 
almost indefinite expansion to its carrying capacity—as referred to 
an Indian standard—ttt- an additional cost that would he small; 
and long before the carrying power of a single lino was exhausted, 
the interest on the capital outlay would be covered, and it would 
have become financially productive and able to pay for its im- 
pro ve.n lent. 

Next he would say a word as to the manner in which those pro¬ 
posals to adopt light broad-gauge lines had been brought forward. 
Until, the Government of India announced its intention of carrying- 
out narrow-gauge railways, as the only apparent no-ins of ob¬ 
taining cheap railways, none of the Engineers of the Indian lines 
—exclusive of the Oudh and Rohilkund Company and the Indian 
Tramway Company—suggested the construction of light or cheap 
lines, or" admitted that they Were possible. Long after the neces¬ 
sity for reducing the cost of I ndian railways had been strongly 
asserted by the Government, tho projects and estimates prepared 
by the engineers of the guaranteed lines continued to maintain 
•their old character. Without going hack to tho history of tho 
first-constructed broad-gauge lines (or even of those which, like 
the Delhi and Lahore line, .served to bring tho Government to 
adopt its present railway policy), it would be found that tho latest 
project for the broad-gauge line along the Indus Valley, which had 
been superseded by tho narrow gauge, was to have cost more than 
£11,000 per mile. Tho proposed lines in Rajppotana were set 
down at from £12,000 per mile to £14,000 per mile. A line pro- 
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jeoted between the two branches of the Great Indian Peninsula 
Railway was estimated at £12,500 per mile, and rejected by the 
Government as financially impossible, without any proposal on the 
part of the engineers that it could be constructed for a smaller 
sum; and this list could be extended. He stated without hesitation 
that in all those cases the corresponding cost of a suitable narrow- 
gauge line would not exceed £7,000 per mile, and might be loss. 

He made no complaint on that score; hut he drew attention to 
the fact, that it was now asserted that those lines might be made 
on the broad gauge virtually as cheaply as on the narrow gauge, and 
that this remarkable change of opinion was coincident with the 
announcement of the change of the polloy of the Government. 

So that the Indian Government might congratulate itself on the 
happy conclusion that, whatever might he the waste which, accord¬ 
ing to its opponents, would accompany the adoption of the narrow 
gauge, .its adoption had, at all events, had the effect of opening 
the eyes of the broad-gauge engineers to possibilities of economy 
in the construction of such lines, of which they before had no 
conception. 

Mr. G. B. Bruce said they were much indebted to General 
Strachey for having stated so fully, so clearly, and. so fearlessly 
bis own views upon this important matter; and knowing, as they 
all did, the part which General Sfcrachey had taken in India in 
connection with this case, it was extremely important they should 
have from him a clear and explicit statement of his own views, 
and the grounds for the conclusions at which he had arrived. 

With regard to the first statement in his communication, in 
which General. Straehey said this Institution seemed to think the 
Government ought to be guided by the opinions of the Civil 
Engineers, he had assumed, in the first place, that the gauntlet 
w as thrown down by the Institution or by those who, like Mr. Bruce, 
held it was a mistaken policy to introduce a break of gauge. This 
was not the case. The discussion was introduced here fairly and 
fully by a conspicuous member of the Indian service—holding a 
high place at the India Office—bringing a Paper before the Insti¬ 
tution ; therefore, when that Paper came to be discussed, the 
Government must not be surprised, and he thought this Institution 
was not liable to blame, when it was found the discussion turned 
almost entirely upon purely tecbnical questions. There were good 
reasons why it should do so. The Author had based his argu¬ 
ments entirely upon tecbnical grounds. He told them that “the 
one solitary reason of the Indian Government for adopting a 
narrow gauge was belief in its superior economy.” He did not say 
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one word about policy, or about the blindness of men who had not 
been in India to understand Indian affairs, but lie confined himself 
simply to the question of cost. To that point Mr. Harrison, 
Mr. Hawkshaw, and Mr. Bidder had applied themselves, fairly 
and properly, because it was strictly within, and did not go beyond, 
fcliu limits of the Paper. 

They were told tliat the smallness of the traffic was a good 
reason* why there should ho a narrow gauge. He thought General 
Strachey was about twenty-five years too late m telling them 
that. The question now was, not to fix a gauge for the firs-, time, 
hut whether, having made 5,000 miles of railways on a certain 
gaugo they were to introduce a new gauge, and whether the 
saving thus effected would compensate for the evils which wore 
admitted to be inherent in a break of gauge. Therefore smallness 
of traffic was not the question, unless it could be shown that the 
difference of price was very considerable. It was stated that the 
question which had to be decided was, not whether there was to . 
be a light broad gauge, but a light narrow gauge or a heavy broad 
gauge, Now, Mr. Bruce thought if the Government authorities, 
finding themselves in difficulty as to how these railways would be 
constructed cheaply, had allowed others to suggest how it could be 
done, he was satisfied some mode of doing so would have been fully 
laid before them; and as to anything that could be said again,s-.. 
making the wider gauge with light rails, and working it with 
light rolling stock, Mr. Harrison had told the meeting that the 
standard gauge in this country was for years laid with light rails, 
and was for years worked with light rolling-stock. Thirty years ago 
some engines wore put upon the Grand Junction Bailway which 
wore objected to on the ground that they weighed a little more than 
16 tons, which was less than the weight of the proposed Indian 
narrow-gauge locomotives. The engines he alluded to had fora 
time worked the great traffic of this country, and it would bo easy 
to use the same kind of engines on the ordinary standard gauge of 
India. General Strachey however, assumed, that with the wide 
gauge they must necessarily have heavy engines, and therefore 
they were obliged to have heavier rails on the broad gauge than 
on the light; and then he suggested the question, Why did not 
you gentlemen suggest that these rails should he laid so m the 
first, instance? Mr. Bruce had some experience of Indian railway 
economy,and, generally speaking, it had not been, at least so tar as 
regarded the Go vennental bodies, satisfactory; in fact, there was a 
decided dislike in all large bodies like a Government to allow 
anything to be done, out of the ordinary way; and if the sag- 
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to .lay down a portion-of a line with 40 lbs. rails, as now 
propose !, had originally been made, the reply probably would have 
been, u We dont see the use of it; do as you have been doing 
hitherto.” 

General Strachey had stated that the narrow-gauge line could 
bo made for £7,000 per mile. Mr. Bruce thought some Members 
of the Institution had constructed railways on the 5 ft. 6 in. gauge, 
fo r that amount per mile, or even less; therefore there was nothing 
new in the proposition. It had been done already by gentlemen 
then present; in fact, he had done it himself on a line not far 
distant from the sea; although the question of transport of the 
rails was not a serious item. Ho did not recollect the price of the 
jails, but that would affect both cases in the same way. 

He had carefully followed the remarks made by General Strachey, 
and he would especially guard himself against appearing to be 
the opponent of any gauge. He believed in all gauges, and lie 
thought e very wise man did the same; and where it was found, as 
in the oases alluded to, in many of the colonies and in other places, 
lhal. the narrow gauge had been selected, and it had been carried 
out largely, he would as much oppose the introduction of a widor 
gauge to interfere with the uniformity of the narrow gauge as he 
would in India oppose the introduction of the narrow gauge to 
•interfere with the broad gauge. The principle he held was this : 
That in a country which had decided upon a particular gauge, and 
which gauge was to a considerable extent carried out, it was ex¬ 
tremely unwise to alter it, because the difference in cost was 
trifling as compared with the disadvantages of a break of gauge. 
In some cases it might bo a question of railway or no railway; 
and no doubt there were instances where a small saving might 
present that alternative. That was dot the case in India, and 
there was no difficulty in finding money for the construction of 
railways there. 

11 was stated that 4d. per ton represented the money value of 
a break of gauge. He would like to ask Mr. Grierson whether 
4 d per ton, or anything like it, or even whether any money value 
could represent the disturbance of traffic? if it had done so, the 
Great Western would have continued to allow the large traffic to 
go past them, as they had done for a quarter of a century, to bo 
carried by their neighbours ? It was not merely money value ; it 
was the disturbance of traffic, which they could not estimate at 
4,d. per ton, or any other sum. 

.4part from local questions, with regard to the Punjab, the Author 
appeared to have based his statement of an alleged saving of 
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iT,oS() per mile by taking the estimates of Mi\ Hawkshaw and 
Mr. Fowler, and adding to them items which one or other of those 
gentlemen reput Hated. He had not before him Mr. Hawk shaw’s 
estimate, hut, with regard to Mr. Fowler’s estimate, there were one 
or two points to which he would draw attention. First, Mr. Fowler’s 
estimate was a comparison, between a 5 ft. 6 in. gauge and a 3 ft. 
6 in. gauge. He gave a width of embankment for the wide 
gauge of 14 ft., and for the narrow gauge of 10ft. 6 in.; that was, 
he made the embankment 3 ft G in. wider for a difference of 2 ft. 
in the gauge. He should like to know- what was the object of that ? 
There was no sense in it. Then, as to sleepers, Mr. Fowler gave a 
sleeper of 8 ft. 6 in. for the wide gauge, and of 0 ft. 8 in. for the 
narrow ; again, a difference of 2 ft. 3 in. for an increased gauge 
of 2 ft* He thought there was no sense in that. Then, again, 
with regard to ballast, Mr. Fo wler told them they must have a depth 
of 9 in. of ballast under the sleepers of the wide gauge, and of 
6 in. under the sleepers of the narrow gauge. Mr. Bruce main¬ 
tained it should be exactly the other way-—th^t it was more 
necessary to have the road good on the narrow than on the broad 
gauge. He would instance in the one case a broad-gauge carriage, 
and in the other a narrow-gauge carriage, each having one of the 
rails under it depressed, to the extent of 2 in. The deflection of a 
rail to that extent on a narrow gauge would throw the carriage 
over into a position of danger, whereas such a deflection on the 
broad gauge would simply make it a little oscillating in its motion. 
Tfiat being the case, it was the more necessary to have the road 
well ballasted and supported on a narrow gauge than on a wide 
gauge; therefore, if any difference was made in respect of the depth, 
of ballast, it should be exactly the reverse of what had been now 
proposed. 

It bo happened that just now 216 miles of metre gauge were 
being constructed in the south of India. Ho had obtained the 
estimates of the line, and had examined them, to see what would bo 
the increased cost of making it on the broad-gauge system. This was 
not a mere supposition, but a fact. The earthwork would come to 
£38 per mile additional; the ballast to £27 10s.; sleepers, £99 ; that 
was including freight to India, and carriage. The sleepers would 
cost 9 d. each more; the iron girders would cost £10 per mile more. 
The girders for the larger spans wore designed to carry the road on 
the tops of cross girders, and were 5 ft. 6 in. apart. There would 
be nothing to do but to move the longitudinal bearers out, so as to 
be immediately above the girders, and to widen the platforms, and 
the extra masonry for that would cause an increase of £40 10s. 
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per mile. Mr* • Bruce put land at the, same price ah the Author, 
namely, at £10 per mile, though Mr, Harrison showed it-was more 
like 10#. per mile That made a total difference of £190—say £200 
—per mile, or, on 216 miles, of £43,200, as .the total absolute saving 
of cost upon that line; and, supposing the line just paid its •working 
expenses, the 6 per cent, guarantee would be £2,160 a-ye§r; or, 
taking the normal condition of the railways as a whole—that they 
earned 8 per cent*, and the Government had to make good the 
other 2 per cent.—it would cost the Government, or rather the 
unfortunate ryots, of whom so much had been said, £864 per annum 
to amid break of gauge in that district of India. Apply ing this 
fact to the 10,000 miles assumed by the Author, how did it work ? 
It would be a saving of two millions, and, taking 2 per cent, 
there again, that represented a saving to the Treasury of India 
of only £40,000 per annum, against which they had to put all the 
disadvantages of the break of gauge, which it was impossible to 
calculate * r and he was certain, on facts like these, there could bo 
but one decision in this Institution. He had left out of that 
calculation the additions of agencies, and engineering, which, be¬ 
thought, was shown by Mr. Harrison, did not require to be con¬ 
sidered at all because it would virtually be the same. He had 
likewise left out the £200 per mile added for curves, because they 
knew that, in ninety-nine cases out of one hundred in India, in the 
matter of such curves as they required, J hey would not save any¬ 
thing at all. He had also amitted the £ ID per mile for main tenanco, 
mentioned in Mr. Hawkshaw’s report, for two reasons ; in the first 
place, it was not first cost, and, in the second place, if they went 
into maintenance they must take the other side of the lodger, 
namely, what it took to maintain rolling-stock of that description; 
a much wider stock, and altogether a less mechanical stock, than 
the railway companies were in the habit of using, the increased 
maintenance of which might very soon occasion a loss of much 
more than £10 per mile. 

The Author based his Paper entirely on the difference in 
width of gauge; he had left out of consideration the width of 
carriages. Mr. Bruce, maintained that width of vehicles was 
a truer test of cost, of line than the width of gauge. When an 
ordinary metre-gauge carriage, constructed according to the Govern¬ 
ment regulation, was contrasted with wagons on the 5 ft. G in. gauge 
and on the 4 ft. 8i in. gauge, it would be observed that, in the latter 
two cases, the journals came directly under the top bars, leaving 
proportionately little overhang in the wagons. Nobody could 
persuade him that by the mere moving in of those wheels, in the 
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case of the metre gauge, while the wagons themselves were kept 
wide, the railway could be made any cheaper. The ordinary gauge 
of a.carriage like that for the tnhfcre gauge would be about 4 ft. 2 in¬ 
to reader it an equally mechanical construction as those cm the 
wider gauges. 

A great deal had been said about economy in working, which,.he 
supposed, was based upon the old idea of the difference in weight 
of stock. He had given attention to that point, and he made out, 
that if the gauge was Widened from 3 ft. 6 in. to 5 ft. 0 in., 
supposing the wheels to remain the same, as they were not an 
clement of the gauge, the weight of the wagon would be increased 
about 4'cwts..; ami supposing the weight to have been 50 cWts. 
originally, the weight would be increased by 8 per cent., and the 
capacity by 24 per cent,; and the increase in width of the carriages 
would add 11 per cent, to the weight, whilst the capacity would be 
increased "24 par cent.: so that, so far as the element of gauge was 
concerned, there was nothing to bo said, on that question, in favour 
of the narrower gauge. It might be true that the wagons and 
carriages were built a little too heavy, but that was not an element 
inherent in or dependent on the gauge. The only allusion to the 
•working of the line was made by General Siraehey. Mr. Bruce’s 
own impression was, that a most fallacious and absurd stress had 
been laid upon the cheapness with which a narrow gauge could 
be worked ; but he was prepared to waive that point, and not to 
take it into consideration in either erne. A great deal had been 
said about the lines not paying; and they were told by the 
•Author that it was only a reasonable supposition that the rates 
and fares of guaranteed railways were fixed with a view to 
the production of the largest revenue. He did not think 
Mr. Grierson would concur that he was free to develop the traffic 
of the Great Western Kail way, to the fullest advantage for the 
shareholders, if the Board of Trade, in addition to their present 
powers, had the fixing also of the number of trains per day, the 
time of. leaving and the time of arrival, as well as the rates and 
fares both of passengers and goods. No doubt these were fixed by 
the Government as much as possible for the interests of the State, 
not of the shareholders; but he knew, without' going into the 
matter at length, many Indian railway managers demurred to the 
idea that the traffic was worked to the best possible advantage; 
therefore there was good reason for supposing that the railways 
had not reached their maximum, or that they had got all the trade 
they would have, if the lines were worked on commercial principles. 
There was no ground, therefore, in the present smallness of traffic 
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re-verting to a narrow gauge. The Author, stated that it 
was all very well to send their broad-gauge wagons on to these 
light broad-gauge lines, and that in the event of war they would 
get a good supply of wagons, but they would not get engines. 
They know very well they could not run broad-gauge engines 
over 40-lbs. rails at high speed, but in an emergency. they 
could run those engines slowly, yet effectively; and those who 
understood how contractors fan heavy engines over light rails 
would see that on an emergency it could he done in India, and 
the whole broad-gauge stock of the country could be made avail¬ 
able at any point, in case of war. It might be said—and was partly 
said by General Strachoy—that if these lines could he made so 
cheaply as was stated, it was a pity it had not been already done. 
Mr. Bruce thought the reason why these .lines were to be made 
cheaply, whereas the others had been made comparatively expen¬ 
sively, was because there was a different code of rules drawn up in 
the one case and in the other. Ho might mention, in the case of 
the Madras railway, he wanted to build his stations with low plat¬ 
forms. The Government thought it desirable to have high plat¬ 
forms. He argued, what was good enough for England was good, 
enough for India; but they would have high platforms: con¬ 
sequently the expense of the stations was increased in every way. 
That showed the tendency had been to make everything on a 
colossal scale, whereas the governmental ideas now tended in quite 
the opposite direction. The true medium was perhaps just half-way. 

He -would venture to repeat that he thought the Government 
of India having made i\000 miles of railway, and having the 
means of making as much more on the same gauge as they liked, 
almost as cheaply as on the narrow gauge, it would be the worst 
possible policy to construct those lines on the narrow gauge. He 
was perfectly certain—and ho was confirmed in ivhat he had said 
- that the difference of amount was less than £200 per mile. He 
was confirmed in this opinion by a letter from a Chief Engineer 
in the south of India, in which he stated his belief that £200 per 
mile was the whole amount of saving that would be effected by 
the change. 

Mr. Carl Pihl said ho was not prepared to make any remarks 
upon the Paper in reference to the general issues which had been 
raised as regarded the railways of India, as he considered there were 
not only technical, but also military and political considerations 
involved, with which, as a stranger, he felt himself incompetent to 
deal. But having had ten years’ experience in the construction 
and working of the narrow gauge in Norway, he could state that 





STATE RAILWAYS OF INDIA. 


61 


felt it answered the purpose there, and the narrow-gauge 
linos had been built considerably cheaper than those on the broad 
gauge 1 . It was owing, no doubt, to the cheapness of construction 
that Norway was indebted for even such railways as she had. 
The traffic had not yet reached the present capabilities of the 
railways, so that he did not see why. under similar circum¬ 
stances, a cheap system of construction should not be adopted. 
There was also a line of railway of 4 ft. 8^ in. gauge about LOO 
miles long in Norway, and they were about to make another 
100 miles. The length of the narrow-gauge lines was about 200 
miles, and. another little lino of 40 mites was to ho made. With 
reference to the difficulties and disadvantages oi a break ol gauge, 
of course he could draw no comparison between the circumstancos 
of such a line as the Groat Western and those which existed, in 
IS 1 otway, where they had no such circumstance as the narrow gauge 
competing in the same districts with the broad gauge; and in 
such a state of things no one could question the wisdom of abolish¬ 
ing the exceptional gaugo, and substituting the. uniform gauge of 
the country; and that being done, the most important question 
was the disposition of the rolling-stock of the broad gauge; but 
the. adaptation of it to the narrow gauge was a much easier task 
than that of expanding narrow gauge stock, for adaptation to the 
broad gauge. 

There were at present in Norway about 100 miles ol broad 
gauge, and 100 more expected to bo constructed; whereas of the 
narrow gauge there wore about 200 miles in operation, 200 miles 
under construction, and about as many more in contemplation. 
In Norway a break of gauge between a narrow gouge of about 
'300 miles and a broad gauge of 42 miles in length would have to 
he encountered, but in that case it was justified, as the inconvenience 
of a break of gauge by no means balanced the economical advan¬ 
tages which arose from the adoption of a cheap line for so gloat, a 
length. Though fully impressed with the 'inconveniences of a 
break of gauge, he considered that question to he due that in all. 
cases had to he weighed in connection with the gains expected 
from the change. Ho could therefore not seo the justice in bring-' 
ing forth the experience from the Great Western as a warning 
instance in. every ease, for there was no comparison between the 
circumstances of such a lino and those in N oiway, oi other oouiiti ies 
similarly situated. Under such a state o.f things as existed on the 
Great Western Kailway of England, no ono could question the 



1 Vide also ante, p. 46, foot note. 
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::t m ° f aL " ll f in i lg the oxce I )tioru| l gauge and substituting the 

sieht If e +T'T-° f° COUntry - In oaso 8iW VM be lost 
rotf tSt ‘ 7 » that instance it was an already existing broad 
2^ thA< .. hft ‘ 1 bu 0,mn S ed fOT « narrower one. That in itself 
as a matter of no very great expense. It was the dealing wi th 
the roHing^took that was the real difficulty, hut in that the 
Inectcrs of the Great Western railway had no doubt for a 
long time been prepared, and the change was no doubt 
ui dated, and its expense lessened, by its being carried gradually 
system 6ratl ° n “ SUCcessiv ® P ortious of the Great Western railway 

Mr. 0. D. Fox said the Institution was indebted to the 
Author tor bringing forward, in this open arena of discussion, 

* qi l°f' wa w, ; jdl had hitherto been too much confined to 
pamphlets, and m which, as it appeared to him, two very 
different subjects, namely, that of gauge and that of light or 

■TnV' T rr trUOt lf’ had Lec0m ° mixed llp - Comparisons had been 
made between the cost, both of construction and of working, of 

different railways, from the Great Western railway of 7 ft 1 in' 

3%^ ° Hlle ° f 1 fi 11 in ‘ «v.d, on reading 

some of the arguments put forth and purporting to bo based upon 
•such comparisons, one gathered that the difference of cost depended 
on mdy upon the gauge. The absurdity of such a notion need 
HGfc ho commented ttpon. 

■if ref 7 e ” Ce t0 tuo &> n6ral of the gauge of railways, 

it was evidently impossible to lay down an empirical rule. He 
would venture to suggest that, if an engineer was to do his duty 
properly, he must have no foregone conclusions on this or on any 
otteqnestron, his duty being to investigate the circumstances 
oi each case, and to apply his experience to those circumstances in 
tbe best possible manner.. Thus, if it was a question of high speed 
ami hea vy traffic, he thought it would be agreed that the English 
st.tndaid gauge ol 4 ft. 8,'j in. was in' every way suitable? - It 
appeared to him a fact much to be regretted that in India, in 
Canada and ,n several of the colonies, and also in Ireland, a wide 
gauge should have been adopted. The agitation for a narrower 
gauge would probably hardly have arisen in connection with India 
had the standard gauge been tbe same as in England. But whilst 
the English gauge was well adapted for its purpose, there were 
countries and districts m which it was very important to keep 
down the - ■< and, in doing so, where circumstances had not 
rendered such a step undesirable, he had found it, advantageous 







a narrower gauge* 
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For instance, in the colony of Queens- 





|atul the 8 ft. l> in. gauge was adopted for the Government rail¬ 
ways, 220 miles in length, with which he was connected, and it 
had proved a great success, hut in that instance the question of 
break of gauge was not involved. In Canada likewise, the same 
gang had been adopted, under his advice, for 250 miles of railway 
running from Toronto. In that instance break of gauge had to 
he considered, but the circumstances were of a special nature. 
On the one hand the standard gauge was 5 ft. 6 in., and on the 
other, it was of the greatest, importance that the now line should 
bo made with great economy : and when ho spoke of economy, lie 
was not dealing with such an amount as arose in the case of the 
Indian railways, but with a question of a few hundred pounds per 
mile. It was'found that £3,000 per mile could be raised from the 
resources of the country; but that, if the cost came to £3,500 per 
mile, it would be impossible at that time to construct the railway. 
It was therefore necessary that every tiring should he done to keep 
down the cost to the smaller amount. The population of the 
country was very thin, and, there was no military question in¬ 
volved-for, instead of running up to a frontier which was 
threatened, as the northern frontier of India was, by a neigh¬ 
bouring state of great military power, these lines ran from a 
populated centre on the great chain of lakes up to the back woods, 
the object being to open up the country, and to carry population 
where it did not exist, and in that way to add to the commercial 
resources of the district. With regard to the Government rail¬ 
ways of Norway, also on the 3 ft. 6 in. gauge, he had already 
laid before the Institution* a description of their_ salient points, 
and, in justice to Mr. Carl Pihl, the Engineer for the Norwegian 
Government on that line, it must bo stated that it was he who, 
long before the question of a narrow gauge had been brought 
prominently forward, had worked out in very complete detail a 
system of railways economical yet efficient, and thoroughly adapted 
to the requirements of that country. 

Ho considered that these and other railways of the 3 ft. 6 in. gauge 
had demonstrated very completely the efficiency of that gauge, 
when it was adopted under suitable circumstances; hut it would, 
nevertheless, in his opinion be most injudicious to introduce either 
that, or any other gauge differing from that of the main lines, in 
cases where the standard gauge was of moderate width, where 
the branches to be constructed were comparatively short, where 


> Vide Minnies of Proceedings Inst, O.E., vol. xxvi., page 49. 
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tlio traffic was likely f,o be considerable, or •where through com¬ 
munications were important for military purposes. 

• This led him to make a few remarks upon the subject of a break 
of gauge, upon which a great deal had been said, based upon the 
experience ot the Great Western Bail-way .'Company/ He- quite 
agreed with the remark of Mr. Pihl, that the prejudicial effects of 
a break in the gauge of a system of railways must be measured by 
the special circumstances of' each ease. These effects must be 
serious where lines were short, where time was valuable* and 
where, as in England under the admirable arrangements of the 
clearing house, rapid interchange of rolling-stock was possible, 
and still more serious, when, as in the case of the Great Western, 
a railway suffering from a break of gauge was exposed to severe 
competition for through traffic from powerful rival lines having 
hut one gauge throughout, or when, as in India, the military 
question had to be considered. 

Such a break of gauge, however, became less important when it 
only occurred once in a large system; and in cases where time was 
comparatively of small value, where no military question arose, 
and where exchange of rolling-stock was from the great length 
of the Lines practically impossible, or of very rare occurrence. 
And on this last point he would venture to state what had been 
jthe experience of some of those who had had to do with the inter 
change of rolling stock in America. It so happened that, until 
lately, three lines, belonging to different companies, but of the 
same 5 ft. 6 in.. gauge, met at Toronto,, in Canada, and yet the 
inconveniences attending the exchange of stock wore so great, that 
there were very few instances of the cars of one company being 
sent over the lines of the other companies. If a wagon, were thus 
sent, it was probably not seen again for weeks. The General 
Superintendent of the Erie railway, a large and important system, 
wrote thus:—“ I confidently believe that Tie experience of railroad 
managers generally will bear mo out in the remark, that a road 
500 miles in length, with, a gauge that does not correspond with 
that of any independent line with which it connects, enjoys in this 
particular an enviable position.” 

Even in. this country the return of empty wagons had become 
a serious matter, so much so indeed, that the North Eastern and 
other companies in England wore discouraging as much as possible 
the use of private wagons on their lines. It would be interesting 
to know to what extent wagons were run through without 
breaking hulk on the 5,000 miles of uniform gauge now existing 
in India. 
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'Mention Had been made of the alteration of the gauge on 
considerable portion of the Great Western system in England. A 
similar: process had been in action on the Great Western railroad 
in Canada, and on a portion of the Grand Trunk lines, where the 

5 ft. 6 in. to 4 ft. 8J in., and on 

reduced 
;aoh 
In 

the United States, where there were more than 50,000 miles of 
railway of the 4 ft. 81 in. or of wider gauge, lines of the 3 ft, 
gauge were now being largely introduced in localities where great 
economy was necessary. He, however, believed that it would, 
have proved more satisfactory had the gauge for these lines been 
fixed at 3 ft. 6 in. 

The capacity of 
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gauge had been altered from 

the Ohio and the Mississippi railroad, which had been 
from 6 ft. to 4 ft. 9 in. It was worthy of notice that in 
case the change had been from a broad to a narrower gauge. 


was a question upon 
appeared to him, there 
He had read a very 
gauge, based upon a 
He also understood 


the 3 ft. 6 in. gauge 
which he desired to say a few words, as it 
was some misconception upon the point, 
elaborate argument against the narrow 
maximum width of wagon of 4 ft. 9 in, 
that the designs for the Indian State railways were based upon a 
maximum width of only 6 ft 6 in. This latter was the width 
adopted for the Queensland railway, pit the experience there 
gained had enabled him to go as far as 8 ft. 6 in. in width on the 
3 ft. 6 in. gauge in Canada, and on these railways the traffic was 
carried by rolling-stock of which the following w ere examples : 
—Passenger cars upon the American system, 31 ft. long, 8 ft. 6 
in. wide, and carrying 38 passengers. Freight cars, some 15 ft. 
long by 8 ft. wide, carrying 12,000 lbs., others .30 ft. long by 
7 ft, 0 in. wide, carrying 20,000 lbs. Locomotives on 0 wheels, 
coupled, and a leading bogie, cylinders 14 in. by 20 in., weighing 
26 tons, exclusive of the tender, and hauling 250 tons upon gradients 
of 1 in 60 at speeds of 15 miles per hour ; tenders carrying a 
cord of wood and 1,000 gallons of water. This stock had been 
found to work steadily, smoothly even at high rates of speed, and 
round curves of 5 chains radius. The traffic in Canada consisted 
largely of logs and sawn timber, flour in barrels, grain, and cattle ; 
and in Queensland, of wool and cotton, articles similar to those 
which would be carried in India. 

On the IS* ft. 6 in. gauge, it was found practically unnecessary to 
adopt any stock wider than 8 ft. 5 in., although, so far as safety 
was concerned, the width might have been increased to II ft. 
Thus it happened that, dealing with things, not as they might 


be theoretically, hut as they were, tlie 


narrow-gauge stock 
■SV. 


of 
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Canada was almost identical with the broad-gauge stock of India, 
as.regarded the height from the rail to the top of the roof, and 
absolutely so as regarded width, the centre of gravity being, how¬ 
ever, lower in the former than in the latter case, 

It appeared to be of great importance, in view of the character 
of: the traffic in .India, that the stock should not have a less width 
than 8 ft.; but he thought that a width of 8 ft. 6 in. would he 
preferable. 

• He considered it very undesirable, except under special find ex¬ 
ceptional circumstances, to adopt a gauge of less width than 3 ft 
6 m. Upon this gauge, experience had proved that locomotives 
could be constructed with fire-boxes large enough to produce good 
results ; but every inch of diminished width in an engine, having, 
as usual, the fire-box limited by the distance between the wheels, 
would tend to seriously cripple its power. 

With reference to the cost of working, having had considerable 
experience of the 8 ft. 6 in. gauge, ho could state distinctly— 
as, indeed, common-sense would lead any person to'expect—that 
there was no appreciable difference between the cost of running a 
train or of hauling a ton of goods on the 3 ft. 6 in., on the 4ft. 
8;|-in., or on the 5 ft. 0 in. gauge. Supposed examples to the 
contrary, which had been largely made use of in arguments in 
favour of extremely narrow gauges, might readily be shown to be 
entirely illusory, and it was much to be regretted that the subject 
should have been surrounded with statements which could not be 
borne out in practice. There was, of course, a considerable saving 
in maintenance on a light narrow-gauge, as compared with a heavy 
broad-gauge railway ; but if the rolling loads and the weight of 
rail wore made, as they might be, the same on both gauges, the 
difference would become hardly appreciable. 

As regarded the comparative cost of the broad gauge and of the 
narrow gauge, he Would remark, that this would vary greatly ac¬ 
cording to circumstances, but he believed that the practical difference 
would be greater than the theoretical difference, as the saving had 
been found, in fact, to pervade every department. In Canada, the 
cost of the 3 ft. 6 in.-gauge lines, complete in every respect with the 
exception of rolling-stock, had been £2,800 per mile, the rails weigh¬ 
ing 40 lbs. to the yard; whilst a railway of 4 ft. 8§~in. gauge, 
with rails weighing 50 lbs. to the yard, and running through the 
same district, had cost, in like manner, exclusive of rolling- 
stock, over £4,000 per mile. In Queensland, owing to the heavy 
nature of the works on the Main and Liverpool ranges, there could 
be no doubt that the adoption of the narrow gauge, and the system 
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accompanying it, liad resulted in a very large saving. 
In India, however—where the larger proportion of the country had 
very little inclination, and much of it was perfectly flat; •where 
the. chief works consisted of bridges of great length, the piers of 
which must in any case be strong enough to resist floods, and. the 
girders of which would he much more affected by rolling load than 
by gauge ; where the embankments must be wide to resist the 
heavy rains, and 'where ample ballasting* was, in either case, 
essential,— the difference of .cost of a light line on the broad or 
the narrow 'gauge was certainly reduced to a ‘minimum. 

The principle of introducing a lighter mode of construction on the 
standard gauge haviivg been determined by legislation in England 
iu 1808, the Carnatic Railway Company entered into a contract 
with the Secretary of State for India, early in 1870, for the con¬ 
struction of their line upon the standard gauge, with rails weighing 
45 lbs. to the yard, and having works so designed as to take all the 
rolling-stock of the existing .lines, excepting the locomotives. Some 
progress was made, and locomotives were prepared from Mr. Edx’s 
designs, for the 5 ft. 6 in. gauge, having no greater weight on a 
wheel than 4 tons, such being 1 lie maximum weight on any of the 
existing wagon or carriage- wheels. Since, 'however, the question of 
the adoption of the mfttro gauge, had arisen, further progress in this 
direction had been suspended* and. fresh surveys and estimates were 
'asked for by the Government, based upon the mfttro gauge. There 
could he no doubt that a considerable saving, both in first cost and 
in maintenance, could be edited, without any alteration of gauge, 
by reducing the weights upon the driving wheels of the engines 
to the same as those of the other stock ; and, especially in India, 
where high speeds were not generally required, and sharp curves 
were rarely necessary ; and. that this could be attained, without ma¬ 
terially reducing the power of the locomotives, or introducing any 
abnormal; types of construction. This being done, the weight of per¬ 
manent way, and of the superstructure of bridges, could be reduced 
almost as much as if the narrow gauge Were adopted. The reduction 
might bo quite as groat, were it not that, in designing stock for 
a light broad-gauge' railway, it must be made suitable for running 
intermixed with existing stock, and of withstanding the heavy shocks 
of shunting and the higher speeds of the main lines, and also that 
the permanent way and bridges must be strong enough to bear the 
existing stock. Were a narrow gauge adopted, central buffers could 
be introduced, the weight of the u nder-frames be reduced, the centre 
of gravity lowered, and the rolling load be brought uown to about 
3 tons per wheel, with a proportionate diminution of weight and 

f 2: 
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:ghout. If, in order to avoid a break of gauge, light broad 
gauge lines were introduced, some precaution, either mechanical or 
legislative, would be essential to prevent their being used by the 
heavy locomotives of the existing lines, and to regulate the speed 
of the trains. In England he had found it practically impossible 
to make use of the light system, as the main line companies 
insisted, where they were to work the branch,.that it should be so 
constructed as to take not only their rolling-stock, but their heavy 
locomotives ; but in India, the Government, having the control, 
could a void a difficulty of that kind. 

Having thus briefly remarked upon the general principles arising 
out of,the discussion, he would desire to say a few Words upon their 
special application to the case of India.. One could hardly look at 
the map before them, especially the upper part of it, having in 
view the fact that the proposed linos in !North-"Western .India • 
derived their chief importance, not from commercial, but from 
political and strategic considerations, without feeling that-‘-.even 
if the Saving of first cost, claimed by the Author, should result 
from adopting the narrow gauge between Kotree and Mooltan, and 
between Lahore and Peshawur, narrowing the Scinde. railway to 
the metre gauge, and introduci ng the mixed gauge between Mooltan 
and Lahore,—all which he ventured to doubt,—trie break of gauge 
at Lahore must prove most serious, not to say suicidal, in a military 
point of view. The Government, through the Companies, had 
provided itself with 5,000 miles of railway on the 5 ft. 6 in. 
gauge, bringing the more important military centres into direct 
and unbroken communication with Lahore. It was now necessary, 
in order to protect the frontier, that the system should extend to 
the port of Kunachee on the one hand, and to Dadur and Peshawur 
on the other; aud it did appear to him that, unless this were effected 
on the broad gauge, so that the existing rolling-stock—and even 
the locomotives at low speeds--might pass freely to the frontier, 
the chief value of these extensions would be lost. He could not 
but regard with disfavour' the proposal to introduce the mixed 
gauge on a system of this kind; for, having had some experience of 
it in connection with one of the metropolitan termini, and else 
where, he could hear testimony to the complications and incon¬ 
veniences which accompanied its use, and which would, in his 
opinion, render it in the present case an evil only second to that of 
a break of gauge. As regarded the Punjab, then, the case seemed to 

him to he most clearly in favour of the broad gauge, unless.which 

he had not heard suggested—the Government contemplated the 
reduction of the existing system of railways to a narrow gauge. 
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If there •were any such intention, he would c^in£ h^*to 
to select as the standard so narrow a gauge as that of the 1 r.m h 
metre, or to permit, for the purposes of the Indian tra&e, the ieu 
tion of the width of rolling-stock below 8 it. _ 

As regarded many other parts of India, the question W®«ed to 
be different; and in Mysore-and on the proposed line to Caiww 

especially—it »V» •» “f taStvTS 

f.» * adoption of. rTLttSSSSBSt 


of o'an acG. .mi xri0 u.i, (. U-V3 v,/in i-uAwv x *«/ ^ . a p, ii r 

ev,m through the level country of that distnct-a saving of 
20 per cent, by the introduction of the mdtre gauge, and a very light 

compared with such a hroad-gauge hne^hghtei 

than the present main lines which the Governmen vur ® 1 
pared to sanction-and such a saving was important, ^ *ny mte 
in the interest of a railway company, if not in a national pa »pt hj 
view. He however believed that, if the Government permitted all 
the economy which was practicable, still retaining the standaid 
o-augo, the difference of cost might, owing to the characte. ol the 
country, and the large number of bridges which would not bo 
affected by the gauge, be reduced to some such 

as that referred to by Mr. Brace; and he certainly felt.that, any 
„ llf>h _vine ought not to bo allowed to influence the decision ol 
bo weighty", question as that under discussion, fraught as it was 
^th momentous consequences as regarded the future welfare of 

i ' U B^G , B. AmVP.B.S., Astronomer-Royal, remarked that, after 
the able critical Examination which had been made of almost every 
en-nneerinp' point, with regard to the proposed system of railways 
m, India, it was not in his power to throw any additional ag o 
upon that branch of the subject; but there was an important, and 
perhaps, the most important part of the question, on which dm 
Eb sneak He was a member of the BoyaL Commission appointed 

i.id,»vl« it, final report in 1846. Tit. ,!««».»(tlte tee.koi 
„ au <r 0 was then beginning; in tact, there was only one place 
whera the two gauges at that time actually ^t ami tha^ was 
a , nioneester. The Commission dul their best; to examine into 
the whole state of things at the one break of gauge,- and as to tie 
probable state of things that might ensue. _ lhey studied tue 
working of the traffic at the Gloucester station; they obtained 
tlm best evidence; they examined Mr. 
trivanoes; and the conclusions at which they arnvod, 
which they felt the correctness very strongly, were t lose 


In the case of the Carnaticrailway, the estimate shqued- 
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place, that there must be no snob, thing as a break of 
gauge,---that it was absolutely necessary that one gauge should 
run all through the kingdomand they thought it’deeirablo 
that this should he the narrow, or 4 ft. 8| in., gauge. But there 
had been much discussion on what could ho done on railways 
of different breadth, upon which they had not sufficient evidence 
at the time. The Commission recommended that attention should 
he given to the possibility of the admixture of gauges; but that 
at all events tho first principle should he carried out; and in a 
subsequent letter addressed to Sir E. Ryan, the Astronomer-Royal 
individually urged the same thing more strongly, and especially that 
attention should be given to the possibility of working a. mixture 
of gauges ; for tho Commission hold it to be important that liberty 
should be given as far as possible, and that Mr. Brunei’s contri¬ 
vances, admirable in many respeots, should not be dri ven out of the 
field without receiving further trial. The Report of the Commis¬ 
sion was strongly attacked, in piamphlets and ,in newspapers, by 
the advocates of the broad gauge, and finally it was resisted so 
strongly in the House of Commons that it was thrown out. Ho 
had watched the progress of events since that time with some 
interest, and he found .it was this; that the Great Western rail¬ 
way, which naturally was the most strenuous opponent of tho 
Report in tho first instance, at length adopted precisely what the 
Commission recommended with regard to the gauge; try ing first, 
the mixed gauge, and afterwards abandoning the broad gauge 
entirely, substituting for it the narrow, or 4 ft. 8,}- in., gauge, which 
was now universal throughout the kingdom. And he could not 
help recollecting that amongst the representatives of tho broad- 
gauge system there was one who especially commanded the respect 
of the Commission; that was the present Chairman of the Great 
Western Company, who was then tho locomotivc-superbi tend out, 
and was very strenuous indeed in his support of tho broad gauge ■ 
but, nevertheless, tire Comrmssmn felt it necessary to express an 
opinion opposite to that which that gentleman held; and even ho 
had been driven by tire force of circumstances to take tho course 
which was recommended .in the report. After this the Astronomer- 
Royal need not say his own feeling against the break of gauge- in 
India, or anywhere else, was very strong indeed; and looking, 
not so much at the recommendations which the Commission made, 
as upon tho course which events had forced upon railway com¬ 
panies, it did seem to him an act of most extraordinary impru¬ 
dence to introduce a break of gauge in India. 

There was one point which lie omitted with respect to the break 
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oftaugo^anditwas this.Numerical 'estimates had been given of the 
inconveniences of the break of gauge, and it was stated that goods 
might bo transferred at from 8d. to Is. per ton. Now he appre¬ 
hended such a statement as that could only app y o.gooes on a 
large scale, such as hags of cotton, or rice, or barrels of flour, or 
articles C’ that character; but it could not apply, ho thonghvm 
any degree to mixed merchandize; and still less would it 8 . • 
the slightest idea of the injurious offeots if a break of gauge oc¬ 
curred in the transport of an army, or ot its munitions. As 
to having a stock of carriages of one gauge ready to meet a 
stock of carriages of another gauge, he looked upon such a 
proposition as an absurdity, and it had been so regarded, 
in an instance which preceded the Commission on tlm gauge 
question, on the Eastern Counties railway. The circumstances 
were these :—A short railway, which was likely to have commu¬ 
nication with the interior of the country, and was 4 ft. tim. 
g nu««, was amalgamated with a longer railway upon a wider 
gauge. Upon that amalgamation taking place the Directors of 
the amalgamated company immediately saw they could not go 
on under the existing state of things, and they at once phangec 
the gauge of the rails and the working stock of the longer rai - 
wa/to suit those of the shorter line; and upon that no doubt 
depended the efficient existence of those railways. . a was an 
instance, he would state, showing the impossibility to provide 
what was necessary upon one railway by the stock meeting it 
upon another railway. But with regard to the break of gauge 
in India, he would say he conceived it was impossible to provide a 
rolling-stock upon one railway which should be always ready to 
moot that upon another gauge; and from the evidence boffin , the 
Gau«e Commission, as well as from ordinary observation, there 
could be no doubt that the difficulty of a break of gauge m mili¬ 
tary matters would be extreme. India had not. lieon held in 
subjection bv the governing classes of Groat, Britain in the same 
way as England or Scotland; by the sword it had been gamed, 
and by the sword it must be held. And however, much legislation 
on behalf of that country might recognise the desirability o 
studying -the welfare of the natives of that country, it urust lie 
remembered that there was a spirit of independence generally at 
work, and there were parties ready at all times to stir up internal, 
tumults; while at the same time there wore those outside who, 
a .t the proper time, would be ready to.invade. It was necessary, 
therefore, to be prepared to make rapid movements ol armies. 
With the means of rapid communication to the frontier or 
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Peshawur, at the opening of the Khyber Pass, it would Tx* a 
question whether it was necessary to maintain So large a garrison 
there; and the advantage of landing troops without the fatigue 
of marches—especially in India—was too well known to admit 
of any question. 

Adverting now to the question of the width of gauge as applied 
to India, he conceived there was not that objection to the wider 
gauge which some eminent men appeared to entertain; but as 
between the, entire adoption of that gauge and of the ohange of 
gauge the difference was very great indeed. Amongst the objec¬ 
tions which might he raised against the narrow gauge, he con¬ 
ceived there was one of considerable importance with" regard to 
military matters. It would be difficult,. he thought, upon the 
narrow gauge to carry field artillery except in a dismounted state, 
and it would he very troublesome to carry horses; and it was to 
he Considered that the carriage of a large number of horses was 
indispensable in military matters. Even with infantry regiments 
the officers must he well provided with horses; and to carry horses 
at any speed on the narrow gauges which were proposed, he 
thought would be a very hazardous matter. With regard to the 
alleged difficulty of adopting a wider gauge which would arise 
from, the windings of the railway, he did not think there was 
anything in the nature of the country to make that an obstacle. 
There could scarcely he anything worse-in that respect than the 
Todmorden Valley railway, and the trains ran very well on that 
line; and, generally speaking, he should say, upon any railway 
where the speed was well understood, and where the rails were 
not over-canted—which he looked upon as an essential condition 
-—" tiro form of the conical tires used might he made so to guide 
the wheel frame of the carriages that there would bo no sensible 
friction produced by the difference in the length of the inner 
and outer rail. These were mechanical points which he did not 
feel himself authorised to urge so strongly as he did the question 
of the existence or the non-existence of a break of gauge • and he 
repeated this opinion very strongly as the result of all lie had 
heard and seen. Therefore, he thought it would be most in¬ 
judicious to have a break of gauge in the Indian railway system, 
and he was only surprised to find that the existence of * noli an 
evil had ever been seriously entertained. 

Captain Douglas Gai.tox, RE., O.B., said, that having been 
officially connected with the system of railways in this country, 
during a part of the gauge controversy, and especially during the 
controversy on the mixed gauge, he was glad to have the opportu- 



nity of offering a few remarks upon the question. He thought it 
•would have boon an intelligible policy on the part of the Indian 
Government to have introduced on to the Indian railways tho 
4 ft, 8 v| in. gauge,"and to have altered the whole of tho existing 
lines to that gauge; because, in the event of any great evil hap¬ 
pening in India, it would have enabled rolling-stock to be shipped 
at a moment’s notice to replace the destruction of stock on Indian 
railways; but the Indian Government had already 5,000 miles of 
railway on a standard gauge traversing the country in all direc ¬ 
tions, and, under these circumstances, he considered it undesirable 
to introduce a second extensive network of railways upon a metre 
gauge, mixed up with the 5 ft. 6 in. gauge, and forming breaks of 
gauge on numerous main lines of communication. It was expe¬ 
dient, no doubt, in some cases, to adopt a very narrow gauge to 
bring down the produce of mines, or factories, or quarries, at a 
cheap rate to the main line of railway, so as to avoid any tran¬ 
shipment of material at the quarry or the mine; such lines should 
be cheap tramways for locomotives, which were cheaper to con¬ 
struct and maintain than ordinary roads; and in such cases, each 
arrangement required special separate consideration; but in this 
case it appeared that the railways which were proposed to supplant 
the whole of the existing standard system would, according to 
the estimates of independent persons, not effect a saving of more 
than from 6 per cent, to 12 per cent. This would not have been 
an intelligible course of proceeding had it not been for the 
explanation of General Straehoy, who, he believed, stated, that 
in the comparative estimates which he submitted to the Indian 
Government, he had assumed the cost of the standard gauge 
according to the then standard requirements of the Indian Govern¬ 
ment, and the cost of the narrow gauge at a new standard of light 
railway, as proposed by him. They were met in this discussion 
by being told that they were not conversant with the customs of 
India, and therefore they were unable to appreciate tho effect of a 
break of gauge in India. He thought if this mode of making 
comparative estimates was the custom of India they would all 
agree with him they were'not accustomed to it, Now with respect 
to the question of the cost of these railways it had been so ably 
discussed by other speakers, that he thought it scarcely necessary 
further to allude to it, except that no sweeping estimate of this 
character could be a fair one. Each line required to be looked 
at separately, in regard to traffic and construction. 

As to the question of sidings, the Gauge Commission, in 1846, 
laid down the axiom that whatever improvements could be intro- 



STATE BAIL WAYS OF INDIA. 


<3L 


di; ied on the narrow gauge could he introduced with much greater 
efficiency on the broad gauge; therefore in comparisons between 


the carrying powers of the two gauges, it must be admitted 
that 'the weight carried per wagon must bo in- proportion to the 
gauge; therefore, a train of forty carriages on the broad gauge 
would carry an amount of goods equivalent to what Seventy 
carriages would carry on the narrow gauge, and consequently the 
sidings on the narrow gauge must be longer than tho sidings on 
the broad gauge, in the proportion of 7 to .4; and as the cost of 
the platforms and other accessories of loading would increase in 
proportion, he thought, instead of estimating tho cost of sidings 
as a proportion of the cost of the railway, it should rather he taken 
in the inverse ratio of the cost of tho railway. 

.Passing on to the question of the break of gauge, the Author 


said, the cost of transhipping goods at Lahore would be about 
£850, and ho capitalised that at a sum of £17,000. He put the 
cost of transhipment at id. per tori, and. as he must be supposed 
to be well acquainted with the cost of labour in India, that 
was a figure which they might accept; but there was another 
important element in the cost of transhipment of goods, that was 
the injury to the goods. The evidence before the Gauge Com¬ 


mission placed that at 2s. (id. per ton, but he would not urge 


that figure. Ho would only deal with the one article which 
the Author and General Strachcy both made mention of as being 
tire principal article transhipped at Lahore, namely, salt Now 
Captain Gallon happened to have some connection with the salt 
districts in this country, and he had made it hie business to 
inquire of some of the largest manufacturers of salt, in the Mid¬ 
laud district, as to the amount of damago to that article from tran¬ 
shipment; and Mr. John Corbett, tho manufacturer, who had the 
greatest experience as to the break ot gauge in the transmission of 
salt, put the amount at Is. per tou, where the value of the salt 
was 80s. per ton; but tho cost of the damage necessarily varied 
with the value of the salt. General Strachcy had stated that 
the value of salt in India varied from 160s. to 200s. a ton, therefore 
the Author s figure of £860 would, upon this estimate, rise from 
u850 to at least £16,000, and his capitalised sum of £17,000 would 
rise to between £300,000 a nd £350,000. So much for the commercial 
question; and With respect to tho military point of view, General 
Strachcy "Seemed to imply that the military question was 
perfectly immaterial. Now, in the report of General Strachcy, 
Colonel Dickson, and Mr, Eendel, addressed to the Indian Govern ¬ 
ment in September, 1870, they laid great stress upon the military 
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, A _ m.0 n, and the Author devoted two pages of his Paper to the 

same point; therefore he thought it evidently was one which 
at all events the Indian Government considered as important. 
Now, he did not think the Author, or General Straehey, had 
quite appreciated what was the effect of railways upon the move¬ 
ments of an army. The railway enabled them to dispense with 
forming large magazines near where the army was operating ; 
it enabled them to draw supplies of every sort from almost 
unlimited distances, and it also ehablod them to remove from 
armies those impediments to their movements, the wounded sol¬ 
diers, whom otherwise they would have to provide for and to 
protect. All, who had seen them, admired the excellent arrange¬ 
ments made hy the Germans, during the Franoo-I’russian war, 
for the supplies of their army in France. He happened to have 
been connected with the National Society for Aid to the Sick and 
Wounded, and he made an expedition along the rear of the German 
army and saw in detail the arrangements they made for the 
supplies of the troops. The main feature of those arrangements, 
and the main thing which enabled them to work with so much 
smoothness and facility, was the means which they adopted for 
loading their trains. Each train was specially appointed to a 
particular division or section of tho army, and each train was so 
loaded that it should convey a portion .of all the supplies likely to 
be wanted, so that if tho train itself broke down, or even if a port ion 
of the train broke down, still some portion of the supplies would, at 
all events, reach tho army. Now, he left them to consider what 
-would he the effect of such a mode of arranging their trains and 
packing their vehicles with a break of gauge. They would have 
in the first place to change the supplies which had been carefully 
arranged in a train of forty wagons into a train of seventy wagons; 
and at the time they were doing this they would have brought 
down upon them trains of wounded men, some of them incapable, 
of moving hand or foot, who would have to bo transferred across 
the same platform and placed in another train. lie was convinced 
that, any one practically conversant with the transhipment of goods 
or with the loading of trains for ordinary military purposes, would 
admit that the confusion of such a proceeding would be indescrib¬ 
able, and he thought they would also agree that no money saving 
could compensate for such a fearful crisis as would then arise. In 
the matter of the conveyance of the wounded, the Prussians were 
able to carry four or five wounded men on spring beds with a 
nurse to attend upon them in a large goods wagon. No w, he did 
not think any carriage they could place on the narrow gauge would 
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enable them to carry more than two wounded men with a nurse. 
If they admitted the axiom that the same improvement could be 
introduced upon the broad gauge as upon the narro w gauge, it must 
be assumed that the carrying capacity of the carriages wore in 
proportion to the gauge. Therefore, if they could carry more 
on the metro gauge, then they would be able to accommodate pro¬ 
portionately more on the’ broader gauge; but he felt sure that 
General Straohey did not appreciate what a large space was required 
for severely wounded men on a long railway journey. They 
would, moreover, have to increase the number of nurses, at all 
events, in proportion to the number of wounded men, and that at 
a time when every available man was wanted to assist in the 
warlike operations. General Strachey stated in his observations 
that one object in introducing cheap lines on the narrow gauge 
and not estimating cheap .lines on the broad gauge at the same 
time was the difficulty of controlling the expenditure on Indian 
railways. That seemed to Captain Gal-ton a most astonishing 
statement, because he had always understood that every detail 
of construction of Indian railways was submitted to the depart¬ 
ment of Public Works, over which he believed General Straclioy 
presided, and not only the details of eonstniction, but even 
the number of trains was lixecl by that department. General 
Strachey also put down as part of the economy, the alteration 
in the arrangements for constructing lines, that is to say, the 
construction of the lines under the Government instead of under 
companies. 

Now he thought it would be a digression here to enter into the 
question as to the economy of Government construction and 
management of railways as compared with the commercial prin¬ 
ciple, but he would only say that was not an element that could 
be-fairly imported into this question, because, whatever system 
could be adopted upon one class of railway could be equally adopted 
on the other, seeing that the details of construction were in both 
cases under the direct control of a Government department. In 
conclusion he must say it was much to be regretted, that the 
I ndian Government, in arriving at a decision on this matter, had 
had placed before thorn reports favouring what seemed to be fore¬ 
gone conclusions in the minds of the gentlemen to whom the 
question was referred, and which reports omitted material facts 
which would have been adverse to such conclusions. He was glad 
the question was coming before tho Mouse of Commons, and he 
trusted after the light which had been thrown upon it by this dis¬ 
cussion it would be remitted back to the Indian Government, and 
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that they would then arrive at a more satisfactory conclusion with 
regard to it. 

Mr, IL Lm Smith said he had devoted much time to the subject, 
upon which, perhaps, he could give the meeting information that 
was not generally known; but he was unaffectedly reluctant to 
monopolise needlessly one minute of its time, which would pre¬ 
sently, he hoped, bo more profitably employed in listening to more 
valuable and authoritative opinions. In proof of his (sincerity, he 
would pass very hurriedly over the fact that his figures, as given 
in the Paper, were painfully misquoted. His estimates for the 
stands vd gauge were quoted thus:— 


£3,712,440 

3,895,631 


For the Peshawar line . 

„ Indus Valley lino . 


But in these sums the Author had, by mistake, no doubt, included 
two large items on account of maintenance for three years, namely, 
£85,050 and £128,790, together £213,840, which, being deducted, 
made the total amount of saving not £912,479, but £698,639. 
The Author had also entirely omitted to remark that Mr. .Lee 
Smith’s estimate for the Peshawur railway on the standard gauge 
was for an independent line, with banks and cuttings of its own ; 
whilst his metre-gauge -estimate was for a line laid, with the 
exception of the salt branch, on the metalled road. But what 
Mr. Lee Smith, might have previously said or written on the sub¬ 
ject was of little consequence; his present object was to endeavour 
to meet, the Author upon his own ground. 

With that part of the Paper which related to the importance of 
economy, few persons would bo disposed to quarrel ; the doubtful 
point was whether the government of India had not adopted alto¬ 
gether too violent a remedy, the effects of which, in the long rim, 
would prove worse than the original disease. It was, however, 
with the proof of economy, set up by the Author, that they had to 
deal, and there it was that he appeared to have fallen into error. 
The Paper literally bristled with fallacies, which Mr. Lee Smith 
would divide info two olasses, the special, and the general; the 
first having reference solely to the Punjab lines; the latter- -the 
general fallacy—being the assumption that even if, in the case 
of some particular line, a saving of £1,000 per mile could be 
established, the same would hold good over 10,000 miles. 

On the Peshawur railway, for example, as half of the metalled 
road was given up to the line, it would be obvious that the first 
two items of saving claimed in the Paper, namely, land and earth¬ 
work, were entirely illusory. 
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d long hold the belief tha t the reduction of the 
gauge was accepted under some very exaggerated idea of the savin* 
to be effected by the change. Lord Lawrence had stated that, “ the 
average estimated cost of the guaranteed lines was about £17,000 a 
mile, ’ and the late Lord Mayo had also endorsed that statement. At 
the same time there were many rumours flying about of “ higbly- 
eflieient narrow-gauge lines—the railways of the future,” at a cost 
not exceeding £4,000 per mile or £5,000 per mile. Now although 
ho did not mean to argue that either of the eminent statesmen he 
had named could ever have supposed that any feasible reduction of 
tho gauge would result in a saving approximating to £12,000 poi¬ 
nd le, still it was very remarkable to observe the apparent effects of 
such statements and such rumours upon the minds of some of tho 
foremost men of India. 

I?i a Minute, entitled a I he .Earl of Mayo as Viceroy of India 
Sir John. Sfcraohey, a leading Member of Council, reverted to the 
subject thus" The average cost of our guaranteed Indian rail- 
ways has been about £17,000 a mile. Lord Mayo was satisfied 
that it was impossible to go on making railways in India at 
snob a cost. He said we must have cheap railways, or none at 
all; and ho strongly supported the proposal that, in constructing 
new lines the old broad gauge should be abandoned; that, if it 
were held to be obligatory that the Peshawur lino should bo 
constructed on a broad gauge, it would bo the duty of Govern¬ 
ment to say that it oould not incur so groat an expenditure; 
whereas the adoption of a narrow gauge would lead to a very 
largo economy.” _ Sir John further stated that, “ although he 
could not enter into these discussions, they were conducted on 
both sides with great ability.” 

Now although there might not be any actual proof dedneib'ie from 
this, still, from the expressions “ at such a cost,” and “ so great an 
expenditure,” it did seem a little like a jump to the conclusion that 
£ l i .000 pci mile, or thereabouts, was the price of a standard-gauge 
line, and that no expedient could be devised, or, at least, had been 
thought of, for diminishing that price, save the one mentioned in 
tho very same breath, “ the adoption of a narrow guago would lead 
to a very large economy.” 

From this ho would only argue the probability that narrow- 
gauge lines, as compared with those on the standard gauge, were 
at first accredited with a reputation for economy to which they had 
not been ahh to, and could not now, substantiate a claim; that in 
t his manner they obtained almost an unfair hold, and were allowed 
to take firm root, whilst the death of Lord Mayo left the matter in 
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a somewhat false position, that of a question fairly argued out to 
the end and irrevocably decided. As for Sir John Straohey’s state¬ 
ment, that the question was argued on both sides with great 
ability, hid he said, upon one side, it would surely have been nearer 
the mark ; for, with exception of Mr. Hawkshaw’s prophetic 'warn¬ 
ing, which was sent along with the Committee’s report, to the 
Government of India, there did not appear to have been a single 
protest lodged against the reduction of the gauge or a counsel 
engaged, or witness called to speak a word in defence of the 
standard gauge. 

They now heard of the two divisions of a narrow-gauge railway 
up the Indus Valley, described by the consulting engineer to the 
Government of India as ‘a surface line/ and estimated to coat 
(exclusive of one or two large bridges) about £5,100 per mile, to 
£6,000 per mile-—average, £5,550 per mile, or, deducting rolling- 
stock, say £5,000 per mile. Was this considered a great result? 
Was breaking the gauge the only expedient by Which this figure 
could be come down to? Why, oven in his poor Indian practice, 
Mr. Lee Smith had done much better than, that! lie had before 
him the 4 completion statements ’ of a district of the East Indian 
railway, 81 £ miles long, of which he had responsible charge. 
It was executed ' departmentally/ that was without the aid of 
large contractors, and had cost, taking the whole length, £6,160 
per mile; but as 37 J miles of this were oonstruoted under the 
heavy troubles and disadvantages of the great Mutiny, he thought 
he might fairly cut them out, and speak only of the remaining 
44 miles, which were commenced after the Mutiny, and finished 
m fair time — three years, ho believed, or as fast as they could 
get the permanent-way materials. The cost of this division was 
exactly £5,370 per mile, which included earthwork, ballast, 
bridges and culverts, level-crossings, permanent-very, telegraph, 
stations — including the fair proportion of a large locomotive- 
changing-station in the centre of the division--everything complete, 
except land and rolling-stock. He had also added—not knowing the 
precise amount—10 per cent, on account of Engineering expenses. 
Some of the rails weighed 78 lbs. per yard, and some 82 lbs. per 
yard. He did not now remember which were used upon this par¬ 
ticular division; but assuming the lighter and they had this section 
of the main line of the East Indian railway—with which, on the 
score of stability, no man need be ashamed to have been associated— 
completed, upon the 5 ft 6 in. gauge, with 78-lbs. rails, for £5,370 
per mile, against the estimated cost of a metre-gauge surface line 
up the Indus Valley, with 40-lbs. rails, at £5,000 per mile. Nor was 
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tlicre any advantage owing to proximity to the sea; the land- 
transport was not less than 800 miles; that was up to the neigh¬ 
bourhood of Agra. And if General Strachey wished to know the 
prioo of the rails—though Mr. Leo Smith regretted being unable 
to state precisely—he believed it could not have been very much 
below that quoted lately by the consulting engineer to the Go vern¬ 
ment of India for state railways, for his 40-lbs. rails, namely, £8 
per tori free on board in England. Mr. Lee Smith almost forgot to 
mention, as being perhaps worthy of note, that the embankments 
of the standard-gauge line, of which he had given the details, 
wore 34 ft. wide at formation-level, instead of 10 ft. 3 in., the 
estimated formation width of the Indus Valley line. 

But no English Engineer, however great his experience, could, 
with any propriety,. have volunteered his opinions in the thee of 
the following Resolution by the Viceroy in Council, in accordance 
with which, Mr. Lee Smith believed, some American Engineers 
voie specially invited to India. He would not read the whole of 
tho decision, unless it was their wish, but content himself with 
the following extractThe time has come when India should 
cease to lean exclusively upon English Engineers in dealing wi th 
its railways,’’ " . 

Here he might perhaps bo permitted to remark, that he felt it a 
little ungenerous on the part of his friend General Strachey that 
he should have included him in his censure, or at least not exempted 
him from his criticism upon the Engineers of the Indian lines, 
who never u suggested tho construction of light or cheap linos, or 
admitted that they were possible/’ General Strachey might 
perhaps have forgotten, that, as Secretary to the Government of 
India in the Public Works Department, he had sent Mr. Lee Smith 
in his own handwriting the flattering assurance that “ Govem- 
ment was perfectly satisfied with the Chief Engineer of the 
Peshawur line, who had cordially and loyally accepted the general 
policy of the Governmentwhich then, as now, Mr. Lee*Smith 
understood, not as a tribute to his unvarying good behaviour 
generally, but as an acknowledgment that he was devoting all 
his poor energies to contriving how to carry out his work to 
the best advantage of Government, The reduction of gauge was 
then unthought of. It was suggested to him for the Poshnwur 
line by an amateur; but if it had been seriously proposed 
to him by Government, he would then, as now, have given his 
decided opinion, supported by his reasons, that it was wholly 
unnecessary, and extremely Unwise. To say that he did not think 
of or suggest light permanent ways, was a mistake. Seven years 
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$gcpin His first Report, on the Peshawur line, he stated that, 
although 50-lbs. rails might bo equal to the (then) 
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requirements of the traffic, experience had proved there was no 
real economy in reducing the rails below the ordinary standard, 
and that, in his judgment, the heavier permanent way would prove 
the better economy in the end;” an opinion of which at the present 
day lie was not greatly ashamed. 

These, however, were trifles hardly worth mentioning. The 
serious part of General StracheyV remarks was that wherein that 
officer referred to figures. Was it not almost time for some pow¬ 
erful remonstrance, when they found the highest, nay, the only 
Indian State railway officer in this country, who inaugurated, 
and still alone led the way in the break of gauge, two years 
after that step had been taken, talking in this strain‘“ Those 
estimates were utterly worthless for the object in view.” “ Reject¬ 
ing those figures as wholly inapplicable, General Strachey asserted 
that the financial advantage, that had in fact been secured, was 
very great.” “The saving on permanent way would amount to 
about £350,000, and on the bridges perhaps to £250,000, or 
together £000,000.” “ On the whole he considered that the total 

economy might be about three-quarters of a, million. The 490 
miles of the Indus Valley railway would give a saving of not less 
than £500,000 on the permanent way, and probably as much more 
on other items, or, in all, about one million.” “ But,’ ho added, 
‘♦ the character of the works was not yet sufficiently known to 
admit of any very precise statement being made as to this line.” 
Fortunately Mr. Lee Smith h id the precise information, in the shape 
of the latest estimate by the officiating Chief Engineer, given in the 
most minute detail, from which Mr. Leo Smith, at least, had been 
able to arrive at somewhat less vague results. He would state the 
exact additional cost of making the permanent way of the Indus 
Yalloy railway fit to carry both tlie carriages and the engines of 
any, or all the other Indian lines. This he had worked out, to 
decimal parts of a rupee, from, the prices given in an estimate 
sent to the Secret ry of State by the Government of India, no 
farther back than November last, and if they would divide 
General Stracliey’s £500,000 saving by two, and add £690 to 
the result, they would get the actual saving within a few 
shillings. 

As for the bridges on the Peshawar line,,he was.in a position to 
speak from facts which he would defy any person to contradict. 
He himself had designed the girders for that lino for both gauges, 
both standard and metre, and had personally superintended all the 
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details of the drawings down to the smallest rivet. Had General 
Sfcrachey forgotten, when ho talked about a saying of 80 per cent, 
to 40 per cent, on the cost of the ironwork of all bridge^ that the 
smaller girders for the first 100 miles of the line were designed, 
constructed, and sent out of the Ml, 'standard-gauge strength ? 
Bad ho also forgotten that the larger bridge girders upon the 
inkfcre gauge which had been made and shipped wore not narrower, 
nor so .narrow*, but—from ha ving to carry a common road carriage* 
w ay in addition—actually 18 in. wider between the hand-railings 
than those -which he had a pproved and passed in Bind a and 
Calcutta for the standard gauge? But, not to enlarge too much 
upon this point, he would simply inform the Meeting that he had 
made at least a dozen or eighteen different, designs for the bridges 
in question upon three different gauges, and of every conceivable': 
span, striving in every possible way to cut down, the quantity of 
ironwork to the lowest'.limit compatible with safety ; that he had. 
still in Ms possession all his sketches, figures, and quantifies, and 
that if they wished to know the exact saving between theftandard- 
gauge design and the metre-gauge one adopted, constructed, and 
shipped, they must again take some liberty with GeneralStraoliev’s 
figures. It* was not 40 per cent., it was not 30 per cent,; but if 
they would divide the latter figure by ten they would then know 
exactly what the saving was. He Would challenge investiption. 
The drawings were quite open to the inspection of any one who 
would seriously take the trouble to question his statements. 

No one, however, who read the published official documents could 
entertain much doubt that the Government of India had made up 
its mind to the'break of gauge, and accepted the necessity of it as 
a foregone conclusion. Looking for one moment at the facts. The 
question was formally referred to a committee, and a special Subject 
or ,theme was set for them upon, which to base . their report, 
namely, the Indus Valley and. Peshawur railways, and this theme, 
indeed, was still further narrowed to the former of these lines 
alone—the Indus Valley—as Government admitted the exceptional 
case and position of the Peshawur line in these words :—“ We have 
no hesitation in saying that were it a question of the section 
between Lahore and Peshawur alone, we should at once dismiss 
from consideration all idea of anything but a standard-gauge line.’ } 
But although the result of this committee’s deliberations, read in 
the light of the Secretary of State’s orders, for the adorationsof 
the Scmde and Punjab railways, were such that any schoolboy 
who added the figures together could have seen, at a glance, that 
the proof of economy had broken down, was there any rc-considera - 
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tion or hesitation ? Apparently not the slightest. The-Govern¬ 
ment of* India would seem, as lie had before surmised, to have 
looked upon the economy as a foregone conclusion, and to have 
proceeded calmly to break the gauge—in spite of Mr. Fowler’s 
dissent, and the failure on the part of the rest of the committee 
to prove any appreciable saving—as they alleged:—“ We are 
satisfied that th§ economy likely to bo obtained from the adoption 
of the narrow gauge will justify our accepting the break of gauge 
at Lahore, with such inconveniences as it involves.” 

Here he would beg to.explain, for the information of those who 
might not have seen the Eeport which ho quoted from, that by 
Mr. Fowler’s estimate the difference of cost between making the 

two lines, he was alluding to, upon a gauge of 3 ft. 6 in,.-that 

was 2§ in. wider than that now adopted by the Government of 
India—inclusive of the alterations ordered by the Secretary of 
State, and completing them Upon the standard gauge with 
42-lbs. rails, amounted to £17,068 in favour of the latter. And 
to check this roughly, he would take Mr. Thornton’s figures i-— 
Indus Valley line, 493 miles x £1,900 per mile & £493,000 saving. 
Alterations of Scinde and Punjab lines (ordered by Secretary of State, 
estimated by Messrs. Strachey, Dickens, and Kendel), £520,000 loss. 
Saving £493,000: loss, £520,000. Balance, still in favour of the 
standard gauge, £27,000. Wore such results, emanating from such 
authorities, oven if wildly erroneous, not worthy of searching inves¬ 
tigation? Were they not almost startling enough to induce 
Government to pause before crippling for ever those two lines, 
admitted to he “ of as great strategical importance as any yet to be 
made in India ? ” But granting, for the sake of argument, that the 
Author’s figures were qxlife correct, that the reduction of the gauge 
between Kurrachee andPeshawur would save altogether £530,000, 
he would show at what real sacrifice, nay peril, this saving was 
to bo effected. 

The line, it would be observed, was cut off, absolutely shut out, 
from communication with any other line in India, and must, 
therefore, rely entirely upon its own resources in the matter of 
rolling stock, which ought, therefore, to be provided on a scale of 
unusual and extraordinary liberality. But instead of this, incredible 
as it might appear, the stock was actually estimated at the miser¬ 
able rate of one engine and thirty vehicles for every thirteen miles, 
which the advisers of the Government of India stated to be cal¬ 
culated for, and to bo sufficient for, two trains a day each way. 
Now, ho cared not by whose testimony they elected to decide— 
Mr. Thornton’s or General Strachey’s—for by either of them he 
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would show that these calculations and arrangements were falla¬ 
cious, if not almost unfair to the policy and judgment of the late 
Viceroy, who agreed to the break of gauge, on, they might assume, 
the plain and obvious understanding that his narrow-gauge line 
was at least to be able to stand by''itself, or, in other words, to be 
stocked upon such a scale as would meet his estimate of any pos¬ 
sible emergency. 

It had been said by Lord Mayo that, with regard to the power 
of transport, the resources of the narrow gauge were such, that 
nearly 20,000 infantry, with baggage, camp equipage, and .ammuni¬ 
tion could he placed.at Eohree from Lahore in one week; end again, 
lie wrote of the possibility of “ throwing 40,000 men in a fortnight 
on any point of the, frontier from ‘Lahore,” which he had net the, 
slightest doubt could be done, provided they had the rolling stock. 
But how was his Lordship’s policy about to be carried out by those 
to whom that duty had been confided? General Sfcrachey and his 
colleagues on the Committee, Messrs. Dickens and Handel, said 
that 30 vehicles of the standard gauge 'were equal in carrying 
capacity to 54 of the narrow gauge. 

General Straviiky explained that their estimate was based upon 
a .2 ft. U in. gauge. 

Mr, XL Lee Smith acknowledged the correction.; but the car- 
k id ages for the metro gauge were only 6 in. wider, and the length 

was unchanged. Again, that 200 carriages of the standard gauge 
were required for the transport of 1,000 fully equipped men, with 
their proportion of artillery, cavalry, cattle, camp' equipage,. arid, 
stores; therefore, taking the same proportion, that 300 narrow- 
gauge vehicles would be required for this duty; that each train 
might be made up of 30 carriages, consequently ( 3 /<> 0 )i that 
12 trains a day would transport, 1,000 men, fully equipped*, as 
before described, from Lahore to Peshawur, which would be equal 
to 7,000 men in one week. These were the calculations of the 
Oaugo-Gominittee, but the Author calmly told them that he would 
take up 11,000 men, not 7,000 men, in a week, and with rolling 
stock for 2 trains a day instead of for 12 trains a day! 

Mr. Thoun tom denied that he had said anything of the sort. 

Mr. H. Liu; Smith begged to refer to the .Paper. It distinctly 
stated hat 1.1,000 men could easily be moved from Lahore to 
Peshawur in a week. 1 Mr. Lee Smith would as positively assort, 

1 “Now, although the provision of rolling stock for the future Punjab lines is 
intended to ho much below that of moat existing Indian rail ways “-although, 
while, according to Mi*. Hawkshaw, the average, complement of the latter is about 
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wM tlio sum allowed in the Government estimates for engines 
and vehicles was no more than sufficient to provide rolling 
stock for 2 trains a day. 1 Tie had not lost sight of the arrange¬ 
ment proposed by Government to obviate this little difficulty, 
namely, that of 4 * concentrating their rolling stock, upon occasion,” 
in some threatened locality. This plan, although it might cause 
some inconvenience to the ordinary traffic, would no doubt meet; 
the military emergency, which was the main consideration ; hut 
there was one element required to insure its successful working, 
and that was the existence somewhere, in sufficient quantity, 
of rolling stock to concentrate. There could not be much to come 
and go upon between Lahore and Mooltan, as that division was 
to depend entirely for its only concentratable stock upon the 
sale of a portion of the existing broad-gauge stock, the A uthor 
having ruthlessly disallowed every penny put aside by Mr. Fowler 
for the purchase of a few extra narrow-gauge vehicles. The 
same arrangement, it might be supposed, as the Author* had 
mack no illusion to it at all, was to be effected upon the- Scindo 
line, between Kurrachee and Kotree; but it might be granted 
that both those divisions were, somehow or other, to be stocked 
likewise for 2 trains a day. Now, suppose Peshawar to be 
threatened, and the whole rolling-stock to be withdrawn from 
Iho Indus Yalley—which, from Lahore to Knrracliee, was three 
times the length of the Foshawur line—and concentrated at Lahore, 
this would provide sufficient engines and. vehicles for 6‘ trains in 
addition to the 2 trains already provided, or in all for 8 trains a 
day. And rejecting the estimate of Messrs, Strachey, IHckens, and 
Benclel of 7,000 men per week, carried by 12 trains a day, accept 


one engine, with vehicles in proportion, for every five miles, the Government 
authorities are of opinion that for the lesser traffic of the Punjab one engine and 
thirty vehicles for every thirteen miles may possibly suffice—yet, even with rolling 
.stock at this exceedi ngly low rate, it has been demons.! .• * ted by careful and 
minutely detailed calculations that, in the comae of a week, 12,000 combatants of 
all arms, infantry, cavalry, and artillery, fully equipped, and with a months 
rations, could easily be removed from Lahore to Sukkur, or 11,000 from Lahore to 
Peshawar, or three corps of 4,000 each, one from Lahore to Peshawar, a second 
from Lahore to Sukkur, and a third from Kurrachee to Sukkur ,”—Vtile ante, 


p. 16, 


Actual allowance of rolling stock, 
according to preceding extracts: ~~ 
‘Cue engine and thirty vehicles 
for every thirteen .miles/’ 
or, I engine to 13 miles. 

2*307 vehicles per mile. 


Polling stock required for “ two trains 
each way per diem/’ vide Messrs. 
Strochey, Dickens, and Bendel a 
Ueport on the Gauge question , 
Parliamentary Return, page 53;— 
1 engine to 8*56 miles, 

2*336 vehicles per mile.—H.L.B. 
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the Author’s less comfortable allowance of 11,000 men in a week, 
carried by 8 trains a day-—then only, further, supposing the 
Eussians to be smart enough to have been making a feint of 
coining down the Ehyhor, the real attack being by the Bolan Pass, 
or (as they would probably come in considerable strength, if they 
should think of coining at all) suppose them to appear in great force 
by both of these passes, our 11,000 troops were being sent up to 
Peshawur, and there would be the great military lino from .Lahore 
to Kui:;nchee—“ of as great strategical importance as any yet to be 
made in India,” 812 miles long, with neither an engine nor carriage 
to run on it 1 1 But the more this part of the question was looked 
into, the more uncomfortable it would bo found. The narrow- 


1 Wliat is to be the total quantity of rolling stock''between Kurrachpe and 
Peshawar V What quantity of stock would be required for the conveyance of 
11.000 men in a week from Lahore to Peshawar? Provision is to be made at the 
rate of 30 vehicles for every 13 miles, whilst on the two divisions where the 
standard gauge .already exists the Author suggests supplementing the broad-, 
gauge stock <f 'by n quantity of mbtre-gauge tolling stock.for use on a mixed 
gauge/’ Presumably, then, half the stock on these divisions will be broad gauge, 
and half narrow gauge, or 15 vehicles of each for every 13 miles. 

If so, the total mbtre-gauge.stock,, or coneenfcro table stock will be:—* 

Between Kurrachee and Kofcreo 105 miles at 15 vehicles per 13 miles = 120 vehicles. 
» Kotree mid Mooltau 493 „ 80 „ -1,140 „ 

„ Mooltau and Lahore 214 „ 15 „ „ —. 240 „ 

,, Lahoro and Peshawar 270 „ 30 „ „ — 680 n 

Total number of metre-gauge vehicles between \ „ jon 

Kurrachee and Peshawar - - - - J ’ ” 

Coming now to tine second question -The Gauge-Committee states (page 89 of 
the Parliamentary Report) that, on the Peshawar Hub, 12 trains up and 12 trains 
down per diem, each consisting of 30 standard-gauge vehicles, or 54 narrow-gauge 
vehicles, would represent the limit of the, continuous working power of the line, and 
would suffice for the conveyance of 1,000 men fully equipped, with their proportion 
of artillery, cavalry, cuttle, camp equipage and stores, per diem, or 7,000 men per 
week, from Lahore to Peshawur. 

Then, in exactly the same proportion, if 7,000 men per week require (24 x 54) 
1)296 vehicles, 11,000 men per week will require 2,086 vehicles, and the effect may 
be thus:— 

Total metre-gauge stock on the whole line, as shown above - 2,130 vehicles. 
Total ditto, which may require to be concentrated north of Lahore 2,036 

Balance then available for the line from Lahore, ) 
southwards, to Kurrachee - - - - J 

04 carriages to 812 miles of line,, and no allowance made for any being in the 
shops or under repair! It must surely be admitted that this is “cutting it rather 
too hoc,” and that the provision of stock at the rate proposed, of J engine and 80 
vehicles for every 13 miles of line, would, in the event of an emergency, prove 
lamcnfcabl v insufficient.—I LL.8. 
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ga^rmie might, for aught ho knew, he equal to tho transport of 
11,000, or 20,000. or more, troops in a week, if amply supplied 
with engines and carriages, but certainly not unless it was so 
provided; and although rolling-stock for 2 trains a day might 
be more then sufficient for the ordinary traffic, it was absurdly 
insufficient for a possible military emergency. What was more, he 
rather thought the Government of India began to have its doubts 
upon the subject, as he had found, in more than one passage of the 
Government Reports, a little hint that the rolling-stock might 
have to he increased to the capacity of 4 trains a day—in plain 
words, an estimate for doubling it. This, at one fell swoop, would 
swallow up the whole of the Author’s hardly earned saving of. 
£530,000, would leave him, even then, with his lino stocked at a 
lower rate than the neighbouring railways, and with the comfort¬ 
able reflection that he was out off from communication with any 
of the other linos, and had broken the. gauge for nothing! He 
sincerely believed that the Government of India, and perhaps even 
the Author, began to think it would have been as well to leave 
the Punjab lines alone, and, as they could pot.recall the past, even 
if that ,£530,000 of saving were real, which he meant presently" to 
show it was not, to have let it go in completing the 5ft. bin. 
gauge ‘folly ’ upon which their predecessors had invested,or sunk, 
£00,000,000 sterling, and contented themselves with a total saving 
of £9,470,000 instead of £10,000,000. 

If there were a grain of sense in this argument he had two 
suggestions to offer which he would freely place at the disposal of 
Government. The first was, that if they could afford to spend 
£7,000,000 in constructing these lines up the Indus Valley to 
Peshawur but not the additional £530,000 required to make them 
efficient--taking the Author’s figures—the Government had better 
abandon the idea of a railway altogether, and keep the £7,000,000 
in their pocket. After the eloquent description given by the 
Author of the timely notice wo were sure to have of any 
aggressive movement . on the part of .Russia, and the . perfect 
deliberation with which troops could bo massed at Lahore, 
ready for projection upon any part of the frontier, he should he 
disappointed, although that gentleman was not in the habit of 
adopting his suggestions, if he had not at last placed one at his 
disposal of which he might be able to approve. But if that would 
not do, his second suggestion—-which he believed would be approved 
by the entire community of the Punjab, and by all the military 
authorities in India, and in England—-every where, in fact, except 
perhaps in Russia—was simply to devote the £7,000,000 required 
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i ojt tho narrow gauge to the completion of the standard gauge in the 
In&hs Valley, and its extension in the direction of Pesha'vkur'fdr 
180 mi les above Lahore, tip to the great military station of Kawal 
Pindi, or for 56 miles further, if they pleased, np to the Indus, 
at Attock, which some people considered was really our proper 
boundary. By stopping short the railway at even the latter of 
these two points the cost of a bridge over, or tunnel under, the 
Indus, and of 44 miles of line would bo saved, which together 
would certainly amount to more than £530,000. Would not this 
1)0 a better way of saving the money, as the mistake then would 
not be an irretrievable one ? Then, too, they might further econo¬ 
mise to any extent in the matter of engines and carriages, putting 
on just barely sufficient to carry the ordinary, very limited, coin- 
meroial traffic—2 trains a day—1 train a day—1 train a week 
if they liked; but relying with confident security, in the event of a 
military.emergency,.on the entire rolling-stock of the rest of India, 
He was certain this suggestion only required looking into to re¬ 
commend it to the notice and approval both of the Viceroy and of 
the Corn m ander-i n- Ch i e f. 

In stating that this great political line, from Kurracheo to 
Peshawur, would, by the break of gauge at Lahore, be absolutely 
cut off and isolated from all the other railways of India, ho was 
aware that tho Author did not agree with him, because that gentle¬ 
man had .mentioned, as worthy of special notice, that, “ the con¬ 
nection of the Indus Valley railways with those of Eajpootana is a 
project regarded by the Indian Government as one which may 
deservo to he undertaken at Borne future period >” and ho hinted, 
but for an excess of generosity on his, part, that, were he disposed, 
to be luird on the standard gauge, he might debit that scheme 
with his £1,000 a mile saving, over the whole length, of this con¬ 
necting link, which, with the line up to the Bolan l’ass, he 
aggregated, at 44 scarcely less than 400 miles.” 

In this estimate Mr. Lee Smith submitted that the Author was 
doing liis case injustice by his'extreme moderation. The length of 
the Bolan Pass line alone* up to Dadur, was 180 miles, ami upon 
lids he had claimed, and credited himself with, his £180,000, 
leaving therefore only 220 miles to complete the'connection between 
the Indus Valley and the Kajpootana railways. But the actual 
length of this deserving project of the future was estimated by 
the Government of India, 1 not at 220, but at 44 about 410 miles.” 

1 Vide Bupplomenfc to “ Gazette of India ” of December 80th, 1871, page lfits t 
paragraph 14. 
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fon had the Author of the Paper claimed no more than 
£180 000? and only hinted that ho might have claimed *400,000 ? 

Why ha# he- not assorted his right to fl80 + 410 = 590 miles X 
£1 000) £590,000? Was it pure generosity? or had ho some slight 
' ’ ' ' • . » •’ 1 •- "> No one, except the 


misgi vings as to the legitimacy of tho claim ! . .. ■ 

Author, could profess to know, but a very superficial investigation 
of the facts would lend a strong air of probability to the hit .or 

The, real meaning and object of this line was to supply one 
solitary channel of communication between the Indus A alley and 
the liajpootana narrow-gauge system, which would neither be 
required nor, Mr. Lee Smith asserted, would it have been dreamt ot, 
for the next hundred years, if the standard gauge had been main¬ 
tained between Kurraohee and T’eshawnr. The line in question 
W'ould not in any way promote one of tho greatest, it not the chief, 
object of the through lines, in-to quote the words of the Secretary 


of “'State’s despatch abridging the distance from Bombay to 

Lahore” or, in “ giving a new approach to Lahore from the sea. 
On the contrary, it would lengthen the journey between Bombay 
end Lahore, either of private individuals, who might have time 
enough on their hands to prefer that route, or of troops, by just 

310 miles. , . , , 

However, as they had heard, on. such high authority, that the 

lino was actually spoken of as one which might hereafter bo 
undertaken, such a probability could not be ignored, and be 


would therefore earnestly beg the attention ot tho meeting to the 
financial aspect and probable commercial results, of such a project. 
Lord Lawrence wrote that “aline might he contemplated from 
Kotree. via Luckput, through Cutch, to Ahmedabad,” hut the 
Government of India would appear to have rejected that sugges¬ 
tion as ho found it stated in a later despatch of October, lfi 7.1, that 
“ this connecting link might be made fr< ■ i Ajmere, via Jodhpoor 
and Joysiilmere, to Roliree, length about 410 miles,” and lie had 
not the slightest doubt that it might. Indeed, after rejecting the 
route proposed by Lord Lawrence, the choice left with the Govern¬ 
ment of India was a very wide one, and about as eligible as that 
supposed to lie between the frying-pan and the fire. He admitted 
that he had never been in Kattywar or Cutch, and that ho did not 
speak from personal observation, but he had read up the best 
authorities he could find on tho subject, and had noted the billow¬ 
ing interesting particulars of the country this line would have to 
traverse, or through which it would have to thread its way. 

Commehciug from the south, the “Great lumn of Cutch 


was 
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water blown into it,” the only other features which he had noted, 
but, which were of little importance from a traffic manager’s point 
of view, being that it is much frequented hy wild asses, whilst In 
the dry season it swarms with flies. 

Scindo was described as “ shut in between a vast desert oh 
the east and a lofty mountain range on the west.” In the southern 
portion of it was the “ Little Desert,” a proud distinction, pre¬ 
venting, it might he hoped, the danger of its being confsamded 
with its immediate neighbour on the north, which rejoices in the 
name of the 51 Great Desert.’ , 

(ft Ajmere, still further north, it was said, “ the general appear¬ 
ance is sufficiently dismal, a, considerable portion of it being 
absolute desert, whilst the last 100 miles south-west of Bahawul- 
poor is wholly destitute of water, vegetation, and inhabitants, 
and Jeysulmore, upon which the mantle of choice seemed to have 
fallen, was said to be “ surrounded by a great desert, of which it 
may almost, be described as an integral portion.” Such wore 
the descriptions given of the inviting regions into which the 
Government of India felt itself hound to contemplate the construc¬ 
tion of a railway; bound, moreover, solely hy the proposed break 
of gauge upon the Indus Valley system. For, wore it not a matter 
of sheer necessity to provide some channel for the interchange of 
carriages or the supply .of reserve stock from Central India, he 
confidently submitted that a railway 410 miles long, through such 
fearful districts, would stand as much chance, and no more, of 
being taken up, as a lino through the centre of the Great Desert of 
Sahara. 

After the picture drawn, too, of the injustice, or the hardship, 
at least, of forcing railway blessings upon people at a price beyond 
their market value, he would be surprised if the Indian tax-payers 
did not, keep a watchful eye upon any steps which might, be 
threatened for the commencement of this truly dismal project; and 
meanwhile, ho would only submit that, instead of pretending to 
claim £410,000, or even £220,000, as a saving, which would result 
from making this a metre, instead of a standard, gauge, the saddle 
should ho put on the right horse, and the whole cost of its 
construction fat say £5,000 a mile x 410 miles = £2,050,000) 
should unquestionably be debited to the former, the shortcomings 
and weaknesses w hereof formed the only grounds upon which such 
a line could ever he deemed necessary, or could stand a chance of 
being undertaken. 

Ail this while, ho had been proceeding on the assumption that 
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the Author had, by some of these more than doubtful expedients, 
established a claim to a saving of £530,000, which, however, Mr. 
Lee Smith now confidently repudiated. General Strachey’s figures 
were not, as he thought he had already shown, in a sufficiently 
mature state to be attacked. That officer might easily, had he 
been so minded, have given them quantities, weights, and 
prices, and allowed theai a fair opportunity of examining them ; 
but if he had done so it could easily have been shown that his 
estimates were unsupported by reasoning or facts. Mr. Lee Smith 
had also, he believed, proved that the original attempt on the 
part of the committee to establish any appreciable economy by 
reducing the gauge in the Indus Valley had broken down. Under 
these circumstances, and always supposing that Government 
condescended to argue the question, and not merely to stand upon 
its right to do what it pleased about the gauge, without reference 
to anybody’s figures or opinions, it was perfectly evident that a 
new case had to be made out, a task which the Author accordingly 
proceeded to execute in a vigorous and independent manner. He 
threw over the Secretary of State’s orders as regarded laying a 
third rail on the Scinde line, and decided to reduce it to a metre 
gauge, whilst the opinions of the Government of India as to 
reserve rolling-stock for military emergencies were treated with 
sublime indifference. 

To the first of these proposals, namely, to reduce the gauge of 
the line between Kurrach.ee and Entree, probably the Scinde 
Kail way Company might have something to say; but how about 
the second proposal, to dispense entirely with the extra rolling- 
stock required by the dislocation of the gauge ?—the necessity for 
which had been recognized, as far as he could learn, by every 
person who had ever been asked for or had given an opinion on 
the subject, excepting by the Author. 

He found, for example, from official documents, that the Viceroy 
in Council—who was generally allowed to have a voice in the 
matter,—had “ no hesitation in adopting the conclusion that this 
Feshawur railway should be designed and carried out, so as to 
ensure the smallest expenditure that will provide a thoroughly 
permanent and useful iron road, that can bo traversed by the or¬ 
dinary locomotive and wagon stock in use on the Punjab and 
East Indian railways at a low speed.” 

If this were not sufficient he could quote the opinion of the 
Secretary of State, who first gave his assent to the construction 
of this railway, namely, “ that a second class line, such as has been 
proposed ‘by Colonel Strachey and others, would fail to secure 
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any vcrv important advantage,” and could give five other ex¬ 
tracts from the Government despatches, all fully recognizing, the 
importance of being able to draw “upon the other, great Indian lines 
for reserves of stock; which, however, the Author not only dis¬ 
dained, but declined to allow one penny for extra narrow-gauge 
stock, which would, to some extent, have made up for the loss of 
use of the broad-gauge stock. 

It was certainly a bold theory to advance that, “ for the 
Lahore-Peshawur section, the cost of providing rolling stock suffi¬ 
cient for ordinary traffic would he the same whether the gauge 
were broad or narrow,” for that was simply to say that a narrow- 
gauge railway, i elated from all the other lines of India, stocked 
at the miserable rate of 1 engine and 80 vehicles for every 13 
miles, would no more require any extra, stock, and would 
therefore, in other words, be as reliable and efficient as a standard- 
gauge railway would be when in free communication with some 
5000 miles or 6000 miles of fully stocked line at its back; but 
he could not express his opinion of such sophistry without 
departing from his good intention to speak with becomm respect 
of a favourite. Government •project. Had he known the ground 
the Author intended faking up Mr. Leo Smith could have offered 
him rather a good suggestion, namely, that he should adopt 
the more decided opinions upon a break of gauge, recently laid 
down in a publication entitled, “ The Battle of the Gauges,” 
and reproduced in the “Times,” of the 17th February, 1873, 
in. an extremely flattering review of that work. The following 
were the exact words:—“ When a long journey has to be con¬ 
tinued over the lines of different companies, a break of gauge 
where these lines join would be a positive saving.” Now that 
was something like an argument ! and if it were sound Mr, Lee 
Smith was doing a service in calling prominent attention to it. 
What a chance for Government when they took over the Irish, 
railways! And as no opportunity of effecting a ‘ positive saving ’ 
should be neglected, a few judicious breaks would probably be 
introduced into the English railway system as well. But mean¬ 
while, until this theory was more fully developed and explained, 
he suspected the Meeting would not be driven from its old- 
fashioned idea that a break of gauge was a source of delay, loss, 
and grave inconvenience. As for the Poshawur line, the rough 
common-sense idea would be, that instead of narrowing the gauge 
at Lahore the funnel ought there to be widened, or that the 
desired saving might bo better effected by retaining the standard 
gauge and. economising in the item of stock. 






But all those suggestions were overruled; a sum of £6,000,000 
or £7,000,000 was to be expended on the construction of a line 
declared to be “ of the highest' political importance,” and “ of 
as great strategical importance as any yet to be made,” and which, 
to be kept down to that'figure,, to save £530,000, was to be stocked 
on literally the starvation principle, contrary to the wishes of 
even its own promoters! He thought the Meeting would unani¬ 
mously agree with him that the game would not pay for the 
caudle, and that to expend £6,000,000 or £7,000,000 upon a half 
useless undertaking would be a criminal waste of money* 

A very curious argument was advanced against borrowing 
rolling-stock if the standard gauge had been preserved. It was 
stated in the Paper that:—“ Heavy-line engines could not be per¬ 
mitted to travel upon their light rails; so that, in order to bo able 
to utilize on emergency the borrowed vehicles, it would be necessary 
always to maintain on the Punjab lines a duly-proportioned number 
of reserve engines to haul them, the enormous expense of which 
would of itself be an insuperable objection to borrowing/’ 1 This 
was clearly an admission that the traffic superintendent on an 
emergency might find himself short not only of wagons and 
carriages, but of engines as well [ Admitting the possibility that 
lie might require to borrow five shillings, he allowed an insur¬ 
mountable barrier to he placed between himself and his friendly 
neighbour, who said : - “If ever you should find yourself in such a 
fix, you may rely on me for lialf-a-crown/’ But why did the 
Author build all this part of his argument on the supposition that 
the standard gauge must of necessity be a light line, and shut 
ids eyes so resolutely to the possibility of using a heavier rail? 
A very fair start in this direction had actually boon made, as 
rails intended for the Peshawur line, weighing 60 lbs. to the 
yard and sufficient to lay 100 miles, had already been sent out, 
Wliat the Government of India proposed to do with these rails 
he did not know. They had told the Secretary of State that 
“ they can be used elsewhere, probably on the Bajpooiam 
line,” but as that was also to be a light metre-gauge line 
the advantages of the suggestion were not very apparent. Bis- 
regarding, however, such experience as Mr. Harrison's of what 
he had done with 40-lbs. rails, when he had run the traffic between 
England and Scotland over them for about four years—had the 
Author reckoned the additional cost of making these Punjab linos 
fit to carry, not only the vehicles, but also the engines, of the 


1 Vide ante, p. 15, 
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neighbouring lines ? This could probably be done most cheaply in 
the first instance by increasing the number of sleepers and putting 
tlu m closer together, but a better plan would be to increase the 
weight of the rails up to 50 lbs. per yard. He h ad estimated what 
it would cost to do that upon the Indus Valiev line, carefully 
worked out at the prices quoted in the officiating Chief Engineer’s 
estimate, dated only a few months back, and allowing for the 
extra quantity of ballast and fw the additional length of sleepers, 
be found it would be just £250,090. And upon the Peshawur lino 
about—for in this case he bad not the Government rates 1 —£ 138,650. 
These were not large sums to pay for insuring beyond the pos¬ 
sibility of doubt the efficiency of two linos, upon which, almost 
entirely for strategic reasons, it was deemed necessary to spend 
£ 7,000,000. 

One word more about the rolling-stock.. The Author disallowed 
the amount claimed by Mr. Fowler and every body else, for work¬ 
ing through traffic on the narrow gauge between .Moolian and 
Lahore, on the ground that the balance of broad-gauge stock on 
that division, which other lines had not been polite enough 
to buy, would remain to supplement the narrow-gauge stock 
which he proposed to put on. Now what did tins disallow¬ 
ance involve ? Something very like a .second break of gauge 
at Ivfooltan ! The traffic, it was to be observed, was to come up by 
a single narrow-gauge line to Mooltan, but at that point it was 
to be split up and put into the stock of two different gauges I 

Why, in addition to all the other perfect arrangements for the 
harmonious working of their state lines, Government would have 
to rear or design a special race of porters and station-masters, as 
no ordinary man could possibly be expected to solve the problem 
presented to him on the arrival of each train—that of filling the 
broad-gauge trucks with lfths of the load of two of the narrow- 
gauge ones, and vice versa! 

The thing, of course, was a farce; it could not possibly work for a 
month; the third rail would be of no more practical use than a 
third leg to a pair of breeches; and the result would be that one 
of the present rails of the Punjab line would speedily be thrown 
out of gear, leaving the bulk of the traffic for conveyance on the 
mjitre-gauge line, with the latest mechanical novelty, a 68-lbs. rail 
on one side, and a 40-lbs. rail on the other. 

1 Mr. Leo Smith, however, had taken the price of iron delivered on the line 
at £20 10s. per ton, instead of £16 10s. as quoted in the estimates of Messrs. 
Fowler, Strackey, Dickens, and Kendel, and the sleepers at the price.at which 
Messrs. Brassey, Wytkes, and Henfrey, had been buying them. —II. L, B. 
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come now to the Indus Valley line, which was declared by 

the Government to be “of as groat strategical importance as any 
vet to be made,” lie maintained that it was being made on the 
wrong side of the river, and he had much more w^gMy testimony 
■ on this point to produce. Lord Lawrence said it should he on 
the other side of the Indus to that occupied by the mam line fnun 
fcurfaeb.ee to Kotree;” whilst Lord Napier of Magdala, whoso 
opinion, as Commander-in-Chief, upon a strategical line was surely 
of the greatest importance, had recorded in a separate special 
minute, that ho dissented from the proposed adoption of the rig it- 
l,ank side. Ho had seen iu a recent official despatch (hat the length 
of thi. right-hank line was greater by 34 miles than that on 
the left-hank, whilst the Government of India admitted that, 
owin'* to uncertainty as to the cost of the bridges, the total cost 
of either line might he considered the same. Setting aside, thoio- 
fore, the disadvantage of increasing the length of journey by 
34 miles from the seaboard-had the Government of India cab 
cnlated the cost of working and maintaining that extra 34 mu* 
of line? He-found that, taking 2 trains each way daily, which 
was the basis of the government calculation for rolling-stock, the 
cost of working and maintaining those 34 miles of line-capitalised 
-would come to £223,360, or £103,360 more than the estimate 
of the Government officers for a second bridge over the Indus be¬ 
tween Rohrec and Sukkur; so that by adopting the left-bank line 
with a second bridge at Sukkur, the Government of India would 
save 34 miles of permanent detour, £103,000 m cash, and would 
have their line on the safe side of the Indus, as demanded by the 
Commandor-in-Chief. He would now beg to direct the attention 
of the Meeting to the relative cost of constructing the Indus Valley 
railway on a standard, or 5 ft. 6 in. gauge,. and, on a metro, or 
3 3 ft. in. gauge ; and in doing so, as the Author had quoted 
chiefly from Mr. Fowler, so Mr. Lee Smith proposed to do live same, 
in e very case where Mr. Fowler’s figures were available. He would 
have given his own figures, which wore worked our, in greater 
detail, and would; he believed, ho much nearer the truth, but ho 
preferred quoting from those high authorities whoso opinions ought 

to command more weight. . . 

Tn explanation of the table which ho had prepared, m toe 
“ Estimated cos t of constructing tho Indus V alley rail way (page 
98), he stated that he was well aware that Mr. Fowler’s price for 
rails was much under tho present market-rate, hut so also, as it 
happened, was the price quoted on the mitre gauge side of tho 
account, and the comparison, therefore, was perfectly fair. 
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The estimate of Mr. Fowler for a lino upon the standard gauge, 
between 'Kotreo and Mooltan, was £3,050,404. To this lie dM>uid 
make an addition of £86,894, the second item, on account ot 13 
miles extra length of line, Mr. Fowler having taken the line as 
480 miles instead of 493 miles in length; and the third item was 
the £180,000 claimed by the Author as a saving to be effected by con- 
structiiig the lino between Sukkur and theJBolan Pass upon the metro 
gauge, and which—although, upon such a piece of line, it seemed 
quite three times as touch as ought fairly to be claimed— Mr. Leo 
Smith meant to allow rather than dispute. These three items would 
give the total cost of the standard gauge as £3.321,798. ^ 

° He would now explain the items in reference to the metre gauge 
on the other side of the diagram, namely :— 

Miles. £ 

271 X 6,300 = 1,707 *800 

222 X G,000 = 1,382,000 
Indus bridge at Sukkur 120,000 

The Meeting would probably desire to know whence he got 
those figures. They were taken from the report by the Consulting-- 
Engineer for State Railways to the Government of India, who stated 
I'nale 10 par. 17 1 that the cost of the line would he as he had 
quoted; namely, between Mooltan and Kotreo, abont£6,300 per mile; 
and between JRohree and Entree about £6,000 per mile, lhe estimate 
of the Indus bridge at Sukkur, was that made by the Consultmg- 
• Engineer to the Bombay Government; and although ho considered 
it greatly under the mark, ho preferred to take those figures. 

To these throe items certain additions were required to be 
made. The tat, of £327,177, was Mr. Fowler’s estimate of the 
alterations upon the Scinde and Punjab railways, and which sum 
was admitted by the Author. Tlie second item, of £22,500, was on 
account of an error made in the length of the sidings of the Scinde 
railway which, with its sidings, was 165 miles, instead of .105 miles 
in length, as quoted by Mr. Fowler, and which would, therefore, 
require alteration to the further extent of the item quoted. Tlio 
third item was for the alteration of the main changing-station at 
Lahore, which Mr. Bidder had put down at £50,000. Mr. Lee Smith 
had taken it at tlio more modest figure of £17,500, which was the 
gam allowed on this account by Messrs. Dickens, Strachoy, and 
Rondel; and the last item was on account of the carriage and 
sale of the Scinde railway stock, the depreciation of which, m 
Mr. Harrison’s opinion, should ho taken at 50 per cent.; but which 
he, to be on the safe side, had taken at the moderate figure of 10 per 
cent. These together amounted to £386,177, which had to be added. 
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to arrive at the total of,the m&tre gauge, and which left a grand 
result in favour of the standard gauge of £223,679. 

He had quoted the principal figures upon this side of the 
account from the report of the Consulting-Engineer to Govern¬ 
ment as being the highest authority on the subject, though he 
did not suppose that the estimates of £6,600 a mile, or £6,000 
a mile, professed to bo perfectly exact. It was in the power 
of the authorities of the India Office to invalidatethis calcula¬ 
tions by informing them that they had recei ved later and more 
precise information ; but if challenged upon this point, he woul-.l 
at once produce incontrovertible proof that the figures wore quite 
accurate enough for his purpose, which was, to show that the 
economy put forth as the plea for breaking tho gauge of the Indus 
Valley lino had no foundation in fact ; That, on tho contrary, there 
was a decided balance in favour of tho standard gauge; and ho 
hoped the Meeting would now appreciate, and possibly would even 
join in ,tlie Commander-in-chief’s protest, recorded thus in his Lord¬ 
ship’s own words:—“I dissent from, the 24th and 27th paragraphs. 
I am unable to consider the construction of the Indus Valley line 
on a broad gauge ‘ a financial impossibility ’ under the present 
circumstances of India.” 

Hero they ought to stop. There was no need to say a word 
about, tho Tosha wur line in the face of the admission made by the 
Governor-General and his council in these words“ We have no 
hesitation in saying that were it a question of tho section between 
Lahore and Peshawar alone, we should at once dismiss from con¬ 
sideration all idea of anything but a standard-gauge li.ee” It 
was futile to argue, that because tho Government had now elected 
to follow the lino of the Grand Trunk road there was the slightest 
necessity for doing so. The original order for the examination o 
that line ran thus: — “Between the two termini, Lahore and 
Poshawur, there is but one intermediate compulsory point through 
which the line must pass, and that is Rawal i 'indi.” 

Bearing this in view, Mr. Lee Smith decided to take the shortest 
route admissible by the natural obstacles of the country, which 
would secure the carriage of the salt, the only existing important 
traffic of the district. In doing so, ho had the high approval of 
Lord Lawrence, who advised that tire line should go by the salt 
mines. 1 In short, the lino which he recommended was approved 

1 « I incline to think, -with Colonel Sttachey, that the most convenient line 
for a railway would be front Lahore to Goojerat and thence by a curve to find 
Dadun Khan.”—Minute by the Right lion, (he Gomrnor-Qentral, (fated 27t/i 3 larch, 
1865. 
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by the Punjab Government and by all the authorities, but the 
whole project was abandoned for the time on account ot the 
expense. How the Grand Trunk road line cam© afterwards, and 
through a complete mistake, to be adopted was a long story. He 
told Lord Mayo that the utmost he would save by cutting up his 
second line of communication, the Trunk Hoad, would be £200 per 
mile, and his Lordship said, half laughingly, “And a very important 
saving too!” 

But to conclude. The new orders for the State railways, with 
curves of 330 ft. radius, and gradients of 1 in 40, instead of 
1 in 70, as he had previously been working on, at once removed 
CiO objections on the score of heavy works, and mado the line 
vid the salt mines feasible, and on seeing this, ho wrote without 
delay, as a Government servant, and begged that the matter might 
be reconsidered. This was on the 10th of February, 1871, exactly 
two years ago. He stated that the line “ would be straight, almost 
as the crow flies, and could be made as cheaply as the Great Trunk 
road one.” . Tie tried all his powers of pel-suasion, and even after 
he left the service, he still continued to urge the advantages of the 
salt line upon the notice of the authorities. Ho worried evory one 
whose influence he thought might be brought to hear on. the 
subject to listen to him. But all was of no avail. He begged one of 
the members of the Finance Committee to have him summoned, 
who promised, that if the other members thought it worth while, 
he would endeavour to do so; but Mr. Lee Smith had heard nothing 
further on the subject. 

He had made similar calculations with respect to constructing the 
Peshawur railway on the standard gauge, and the results were 
shown in the table (p. 100). Ho found that by following the direct 
line there would be a balance in favour of that gauge of £253,828. 
Believing that where the gauge of these two lines—“ of as great 
strategical importance as any yet to be made in India was 
hovering in the balance, the subject was worthy of the serious 
attention of Government, he used his best powers of persuasion, 
not in writing only, but in a personal interview with the tinder - 
Secretary of State, to induce him to refer the matter to a committee* 
alleging that half an hour would suffice to test the truth or the 
fallacy of his assertions, but without avail. In conclusion, he 
begged leave to record his Arm conviction that the break of gauge 
would certainly result in a clear loss of not less than £300,000 or 
£400,000. 

Mr. J. Allpoet said that, as his experience in the working of 
railways had extended over a great many years, and for a consi- 
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ESTIMATED COST OP CONSTRUCTING THE PESHAWUR RAILWAY 



<SL 


With a standard, or 5 ft, 6 in. gauge. 


With a metre, or 3 ft. 3§ in. gauge. 


Offer made by influential contractors to make the j 
whole line (and salt branch) from Lahore to 
Peshawar . ( 

Government supervision at, say, 2£ per cent. . 

Add for rise in price of iron since the offer was made 

£. 

3,464,400 

86,610 

76,380 

; Mr. Molesworth’s Report, Con-) 

suiting Engineer to the Go- \340 miles x £6,400 = 
vemment of India . . . | 

Ditto ditto for the three great bridges . 

Ditto ditto for a second bridge across) 

the Jhelum, taken at the same rate . . . , . j 

£: 

1.125,000 

250,000 



Additions:— 





Loss upon 100 miles of heavy 
permanent way sent out for 
this line, being the differ¬ 
ence between 60-lbs. rails and 
40-lbs. rails and fittings . 

1 £63,558 


> 


Loss on carriage of salt over' 
30 miles of line needlessly. 
Estimated out-turn = 100,000 
tons, at Id. per ton per mile, 
= £12,500 per annum. 
Transfer from narrow-gauge 
trucks to broad-gauge trucks 
at Lahore of, say, 50,000 tons, 
at id. = £S33 Gs. 8 d. per 
annum; together, £13,333 
6s. 8d. capitalized = , , % 

> £266,660 


Total of standard gauge * . 

Balance in favour of ditto . 

3,627,390 

253,828 


330,218 





£3,881,218 : 

1; 

Total of metre gauge . 

i 

£3,881,218 
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derable portion of the time in connection with * break of gauge,’ 
he might venture, without alluding especially to Indian railways, 
to state what his views were upon that point, and also in reference 
to the relative advantages of the broad gauge and of the narrow 
gauge in Great Britain. 

With regard to break of gauge, his experience had been con¬ 
siderable for some years past, inasmuch as a portion of the Midland 
railway had been constructed on the broad gauge and another por¬ 
tion on the narrow gauge. The break took place at Gloucester, and 
such were the evils it entailed, that many years ago the company 
determined, at great cost, to make eight miles of narrow-gauge line, 
and to convert the old line into a mixed gauge. The Act authorising 
the conversion provided, however, that the broad gauge should not 
be taken up ; and though that broad gauge, by Act of Parliament, 
was obliged to be kept down, because it was in connection with 
the broad gauge from Bristol and also from Gloucester, yet from 
the time the narrow gauge was opened, not a single engine passed 
over that broad gauge to and from Gloucester, and the greater 
part of the rails had been kept down almost to the present day 
—certainly till within the last twelve months. Now the transfer 
of the traffic at Gloucester was so great an evil, that the South 
Wales railway and the Midland railway absolutely made arrange¬ 
ments for allowing eight miles of mileage to compensate for that 
break of gauge ; whilst in another case, the allowance was now 
twenty miles. He had frequently had occasion to mention it before 
committees of Parliament; he thought in all cases the delay of the 
break of gauge was never less than one day, and very frequently 
it was two clays. 

The question of salt had been alluded to, and up to the present 
day a large amount of salt was transhipped from the narrow gauge 
to the broad gauge at Bristol, and that was done, not only at 
considerable expense, but at great loss. 

In reply to Mr. Thornton’s question—through the President— 
of what quantity of salt was brought? Mr. All port said, that not 
intending to take part in the discussion, he had not brought any 
figures with him ; but there were many thousand tons a year, but 
whether it was 10,000 or 100,000 the question was the same. 
There could be no question that upon low-priced articles like salt 
and coal, tho break of gauge was destructive to the traffic; and 
he ventured to ask practical men whether it was possible, look 

mg at the mineral traffic carried on many British lines.talcing 

tho Midland railway as an example, carrying' between eight 
and nine millions of tons of coal alone—with all the appli- 
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ances that could bo arranged, to tranship that quantity of traffic: 
large or small, the question of cost per ton must he the same, pro¬ 
viding there was sufficient traffic to occupy a certain number of 
men, wagons, and trucks. And it must be a poor traffic indeed 
that would make the cost, because of its smallness, larger per tpn 
than if they had a large traffic to deal with. 

With regard to the goods traffic generally, a narrow-gauge truck 
would take from 5 tons to 6 tons, and a broad-gauge truck would 
carry 10 tons. Supposing there were not 10 tons to put into a 
broad-gauge truck, the same quantity had to he taken in a broad- 
gauge truck thaf could have been loaded into a narrow-gauge 
truck, and that, he nood not remark, was a great loss; such was 
the practical experience of men who had had this transhipment 
under their observation. The result was, they transferred from 
the narrow gauge to the broad gauge the same goods, and the extra 
weight of the broad-gauge trucks must he so much loss as dead 
weight. 

A few years ago experiments were made at the instance of the 
War Office, in loading a battery of six guns, with horses and 
equipments, partly at the King’s Cross station and partly at the 
Euston station, to travel a certain distance and then to unload. 
Any one who witnessed that operation must be convinced that to 
tranship an army of even only 20,000 men or 30,000 men, with 
horses and equipments, would be so prejudicial and would cause 
such, a vast loss of time, that it would bo better, in his judgment, 
for tho army to march by the road rather than to undergo that tran¬ 
shipment. Ho did not beliove it could be done. The difficulty 
of getting horses out of one truck and putting them into another 
was so great, that he did not think any officer would under¬ 
take the task; and as to the guns, tho difficulty of getting them 
first into the trucks and then shifted to a difierent gauge would be 
so great, that the time lost and the expense of it would justify a 
commanding officer in deciding to take his guns by road rather 
than by railway. Ho knew from experience the difficulty of getting 
a largo number of horses into trucks of the 4 ft. in. ;augo; how 
they wore to he carried on the metre gauge he was at a loss to 
understand; and he thought that remark would apply to a very 
largo amount of what was termed the * impedimenta ’ of an army. 
Then, again, with regard to the men- they could not bo expected 
to carry all their accoutrements with them in the carriages. In 
tho conveyance of troops the muskets were generally put into 
separate vans, and it was an easy thing if they had ,50 trucks of 
one gauge to put their contents into 50 other trucks of the same 
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size and gauge, much easier than to put the loads of 50 broad-gauge 
trucks into 70 narrow-gauge trucks or 80 narrow-gauge trucks. 

Tho difficulty of the men finding what belonged to them would in¬ 
crease the difficulty of moving an army under such circumstances. # 
This last autumn ho was requested, being- in Canada, to give 
his opinion with respect to the Grand Trunk railway in that 
country. One of tho first difficulties that struck him was the 
break of gauge on that railway. After discussing the question 
with the President of the company, the Engineer, and the Manager, 
it was decided unanimously to recommend tho shareholders to 
expend a very large sum of money in altering the gauge of that 
lino. He regretted that tho poverty of the company compelled 
them to limit the change of gauge to a certain portion of the line 
only, as he was convinced it would have boon a great benefit to 
them if they had altered their entire system to the ordinary gauge 
of that country. Ho regretted ho had no facts and figures with 
him to bear oat what had been said by tho last speaker and 
by Captain Gallon. Ho thought if there was a curse on a rail¬ 
way system in any country it was having different gauges. It 
was tho duty of the government of any country to insist upon a 
uniform gauge. Tho adoption of the narrow-gauge for the linos 
proposed’in"India might entail the loss of that country to tho 
governing classes ; and ho would strongly urge upon all who had 
any influence in deciding this question to insist upon the ontiie 
railway system of India being constructed upon one uniform gauge. 

He did not wish to say the metre gauge was superior or inferior to 
the 4 ft. 8* in. gauge, tho 5 ft. gauge, or tho 5 ft. 0 in. gauge. He 
had, however, a strong opinion in favour of the 4 ft. 8£ in. gauge, 
or, at the most, the 5 ft. gauge; hut what ho did say was, that in 
his judgment, for tho welfare of tho country it was imperative 
upon the Government to insist upon ono uniform gauge. 

Captain Tyijer, reading from copious notes, said ho had felt 
groat hesitation in taking part in this discussion, hut it had 
been represented to him that as he was tho first, to bring 
tho subject of railways on a narrower gauge than 4 ft. 8£ in. 
before the Institution, 1 and as he had since taken a some¬ 
what prominent part in experiments and discussions on the 
subject, it would, or might, ho supposed, if he did not now 
express a contrary opinion, that he was in favour of an universal 
metre gauge for the Indian State railways. Ho could fully appre¬ 
ciate tho position of tho Indian Government in this matter. They 

1 Vide Minutes of Proceedings Inst. O.E., vol. xxiv., p. 359. 
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constructed and guaranteed interest on the cost of 5,000 miles 
oi railway, in a country 1,800 miles long by 1,500 miles wide 
containing 200,000,000 of inhabitants; they conceived rightly, that 
for I ho due development of the country, it was essential to con¬ 
struct a further network of, Bay, 1Q.OOO miles of railway: and they 
behoved, rightly also, that it was of great importance to effect as 
much saving as was consistent with efficiency on this largo system. 
1 hey were naturally disposed to look deependingly at the heavy 
interest which they are called upon to pay for existing lines, and 
were as naturally desirous of making future lines pay interest on the 
outlay to be incurred on them. They, therefore, took up warmly 
the question of narrow-gauge construction, and they were desirous 
of utilizing it to the uttermost. 

Now, as a warm advocate of a narrow gauge iu its proper place 
he had been quite unable—and k> was glad of the opportuni ty of 
Haying^so publicly—to fellow the later advocates of narrow gauge 
into all their extremes, and he also dissented from those uncom¬ 
promising opponents of narrow-gauge lines who would oppose 
them m al. cases and under all circumstances. There were o-ontle- 
mon who would tell them that The heaviest traffic might be carried 
more cheaply on a 3 ft. gauge than on a 4 ft. 8} in. gauge or 
a o It. 6 in, gauge, on the one hand; and there were others 
w io would tell them that the narrow gauge was not capable of 
homg worked with sharper curves, and was hardly less expensive' 
in a difficult country, on the other hand. He did not care to discuss 
the matter with gentlemen holding either of these opinions. But 
he did behove that a 3 ft. gauge or a 3 ft. 6 in. gauge was suited 
to some circumstances, and that a 4 ft. 3 j in. gauge or a 5 ft. 6 in. 
gauge was suited to some other circumstances; and the question 
at issue was, to what circumstances were they respectively suited ? 
ilio elements to be considered w ere :— 

1 . hirsl cost in construction,—comparatively. 

2 . Costand efficiency of working and maintenance,—compara- 

3. Nature and quantity of traffic. 

4. Gauge of existing railways, and number and position of 

points at which there would be break of gauge. 

5. Strategic requirements. 

These points required to he considered separately and carefully 
with reference to each particular line to he constructed ; and they 
tel to other important considerations, such as speed mid moral 
efficiency. 

In the present instance, the Author, taking the host materials in. 
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^possession, endeavoured to arrive at a comparison of cost 
which was evidently anything but reliable, when applied to 
10,000 miles of railway over a country of vast extent, presenting 
great varieties of character, climate, and trafficand ho rather 
summarily disposed of the question when ho said that there must 
he either narrow-gauge railways or no railways at all. Perhaps 
the Author would he nearer the truth if he wore to say that 
India must have railways, of whatever gauge; hut they ought 
to he made in the cheapest possible way, consistently with the 
most economical and efficient working and maintenance. 

Various opinions had been expressed as to the saving to be 
effected by the adoption of the metre, or narrow gauge. This was 
estimated by Mr. Bruce at £200 per mile, by Mi. Harrison at £400 
per mile, by Mr. Thornton at £ 1,000 per mile; by Mr. Fowler and 
by Mr. Hawkshaw at different figures between these extremes; by 
General Strachey at £ 1,000 per mile to £ 1,500 per mile, in per¬ 
manent way alone, and as much more in other items, say £2,000 
per mile. Now the extreme difference between £200 per mile and 
£2,000 per mile, multiplied by 10,000 miles, became no less than 
£2,000,000 against £20,000,000. 

The Institution ought not, and it could not, seriously discuss the 
question without more accurate information of a reliable character. 
Mr. Harrison did the host he could, with the information before 
him, to pull to pieces the estimates of two other eminent Engineers 
of the greatest experience, and to found his own conclusions 
upon the ruin which he had effected; but Captain Tyler hardly 
supposed that Mr. Harrison’s conclusions would be quite satis¬ 
factory to himself, and he was sure that Mr. Harrisor would 
prefer, and would be the first to advocate, that in a comparison 
of cost as between two gauges, the precise line of railway 
should be indicated, precise information in regard to it should 
he obtained, and accurate estimates of that particular line should 
he framed. 

Captain Tyler held that the method adopted by Mr. Thornton, 
of averages between Mr. Fowler’s estimate and Mr. Hawkshaw’s 
estimate, produced results which, under diflerent circumstances, and 
for different lines, were entirely fallacious. Facts and figures were 
proverbially deceptive, hut averages were perhaps still more decep¬ 
tive. He remembered in one case finding fault with some fish-holts 
which were too short,and having it pointed out to him that, as otliois 
wore too loi^£, the average was snflicient. Similaily, when, on a 
very recent occasion, he had referred to a train as having been 
run on certain days at too high a speed, he was met by the reply 
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that the average running speed of the same train for the month 
ind not been excessive. The absurdity of such averages was obvious, 
and it was, he contended, almost as improper to take any average 
between the estimates of £200 per mile and £2,000 por mile above 
referred to -and to multiply it by 10,000, in order to arrive at the 
saving of the xnbtre gauge over the 5 ft. 6 in. gauge, for future 
Indian rai lways. Some of the projected lines would show a greater, 
others a loss saving in this respect; and it was only right and 
proper to take each case, with accurate estimates and information, 
on its own merits, and then duly to weigh the different conditions 
01 the problem. 

Another instance of the fallacy of averages improperly applied 
had neon afforded by General Straehoy, who had cited the average 
tiallio carried on a working railway, and then contended that —as 
such average traffic could be carried on a railway on the 
rn^tro gauge— railways on the miVtre gauge would be capable 
cf doing all that could be required of them. The traffic on 
the Last Indian railway was, he apprehended, much greater 
on some parts than on other parts of the line, and at certain 
times and seasons, than at other times; and the same would 
bo the case on the lines yet to bo constructed. And any one, who 
knew anything of railway working, was well aware that the incon¬ 
venience of a crowded traffic, which was severely felt at certain 
tiu/cs and seasons, and on certain lines, would be very easily dealt 
with, if it could be averaged and distributed at the pleasure of the 
t.ra(lie managers. To take a familiar instance, the carriages and 
p at arms of the Metropolitan railway were sometimes over¬ 
crowded and sometimes empty; or take the case of Easter 
traffic or Christmas traffic in this country, or the Scotch traffic 
at certain seasons, and tho same was the ease. The question 
really was, whether the metre gauge would be sufficient for tho 
maximum tra ffic that could be brought upon the lines constructed 
on that gauge, at all times and all seasons, rather than whether it 
was adapted to the average traffic of any existing lino. What 
that traffic was, over all or any of the various lines proposed, 
they had no present means of knowing, and it was therefore 
impossible for them profitably to discuss further this part of the 
(subject, x 

I. hen, again, tho comparative cost and efficiency of working and of 
maintenance, as between tho two gauges, depended upon the cha¬ 
racter and quantity of the traffic; and there was one-point that he 
bad not heard referred to in tho course of this diseuTsion— that of 
ipood. It was obvious that, on long lengths of lino, it might be a 



great object to run, at times, if not with daily trains, at a high 
rate of speed, in order to save time on long journeys; and the 
mitre gauge could not ho considered to he well adapted for such 
high rates of speed. On lines, therefore, on which high rates ot 
speed might ho required, it was one argument against the metre 
gauge that it was not so well adapted to high speed as the 
5 ft. 6 in. gauge, and especially if stability were to some extent 
sacrificed in the rolling-stock. 

The disadvantages, which he had seen in practice for so many 
years, of the break of gauge—which had at length been happily 
put an end to in South Wales -had been already sufficiently referred 
to; and Mr. Allport had referred to the change of gauge that had 
been lately effected on a line with which Captain Tyler had been 
many years connected in Canada, The circumstances of the Grand 
Trunk railway were peculiar. A break of gauge had there actually 
been effected during the past year between one part of the line and 
another; and that which was ironically proposed by a previous 
speaker had thus been carried out in practice. The gauge of that 
railway had been narrowed for 180 miles between Sarnia and Tort 
Erie, on the opposite side of the Niagara liver, to Buffalo, from 
5 ft. 6 in. to 4 ft. 8j in.; and the lessor evil of a break of gauge 
had been incurred—it was hoped temporarily' at Stratford, in 
order to avoid the greater evil of tho break of gauge at two 
important points on tho line, which were in connection with the 
great American lines of railway. The Author, however, spoko 
of a break of gauge as not being of great importance, for lit said 
“If, in some unforeseen emergency, a regiment over did arrive 
by rail, at Lahore, requiring to he sent forward immediately, the 
only time lost would be the half hour or so spent by the men in 
walking from the broad-gauge train to a narrow-gauge train, 
already laden, in anticipation of their arrival, with whatever 
guns, ammunition, &c., were needed for their full equipment. 
This occasional, half hour or so would he the only delay (if any) 
which over could be caused by break of gauge.” ’ 

All those who had studied tho question of transporting bodies of 
troops by railway would well understand what he meant when he 
said that, the difficulty was not to run trains along the lines, but to 
collect the necessary rolling-stock at ono end, to arrange for the 
arrival of the troops, horses, guns, munitions, provisions, stores, &e„ 
to get the soldiers into the carriages, to embark the ‘ materiel,’ &c., 
to send them'off train after train, and then to disembark them at 
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tbo other end ; and they would further understand the difficulties, 
delays, and confusion which had to be encountered, in remembering 
tha t a break of gauge necessitated all those operations being gone 
through twice over. In this case of the Indus Valley line,’there 
wore 1,000 miles between Kurraohee and Pesbawur, and he need 
not dwell upon the importance of being able, in a case of emer¬ 
gency, to transport troops rapidly over portions or the whole of 
that routo. They had been led to believe that one groat advan¬ 
tage of having railways in India would bo, that they might 
without fatigue to the troops by long marches, take them through 
the country, and whilst employing smaller forces, be prepare! to 
concentrate within a short period the number of men required at 
any point. He maintained that, not only by break of gauge in 
certain localities, but also by using the metre gauge for certain 
through routes and in certain localities, they would do away with 
numy of the advantages which had thus been anticipated from 
having railways in India. 

In conclusion, ho said, the question before them was a very serious 

°r!rT-T, t0 3 ; ndian Government -serious to the maintenance 
of the British rule in India. It was one which ought only to bo 
decided after the most careful computation, the most careful inquiry 
the most detailed examination. It had its financial, its political, and 
, ' strat *S lc > as well as its engineering aspects. It was capable of 
closer discussion than it had received, us far as was apparent, from 
all these points of view. Those who had decided it ought, lie 
thought, to be able to tell them why the metre gauge was the best 
to bo adopted, and why it should be universal, and precisely 
whore those 10,000 miles were, which had been included, as they 
wore told, m the ‘ programme’—how many breaks of gauge they 
would ultimately entail, with existing lines—what amount of 
tiaffioand what description of traffic might hereafter he expected 
to bo dealt with, at those points of breaks of gauge. When that 
information had been obtained or afforded, other questions would 
also come orward for discussion, namely, 1, whether, if and when 
10 000 miles had boon constructed on the mfetro gauge, it, would 
not be found necessary to convert the 5,000 miles, now existing 
cm the o ft. 6 in. gauge, also to the metre gauge; and 2, whether 
the metro gauge would bo a satisfactory gauge to adopt uni¬ 
versally throughout such a country. He ventured to suggest that 
it would be very wise on the part of the Indian Government 
to reconsider the whole subjoot, and to do so—not with a foregone 
conclusion, that what was good for one portion or various portions 
of the country was good for the whole country—not with reference 
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to an average multiplied by 10,000 to make up an assumed saving 
in. first cost—but after deliberate consideration oi the various 
elements of the case, such as ho had indicated, and their detailed 
application to the different districts in which railways wo.ro to bo 

Constructed. . . ., 

Mr. 0. E. Spooner, reading from a manuscript, said, that it would 

appear there were two things that must bo tho cause of Indian rail¬ 
ways not having resulted successfully in a commercial point of view: 
either tho lines constructed had cost too much, or there was not 
sufficient traffic to pay fair dividends upon capital expenditure. 
The tfaper appeared to point out that tho want of succoss was really 
dm. to both those causes. From diagrams which he had made of 
the comparative difference of tho works of a single, and of a double 
line of railway of the 5 ft. 6 in. gauge an t of the metre gauge, vvitn 
the same radii and curves for one as for tho other—not, intact, 
showing the full advantage derivable from tho narrow gauge—he 
had arrived at tho conclusion that the proportionate percentage in 
fa vour of the motro gauge, over that of the 5 It. 6 in. gauge, was 
32 per cent, for a single li no, and 31 per cent, for a double line of 
railway. 

The cost of the railways, already constructed m India, on the 
5 a.6 in. gauge—less freight and insurance,telegraphs, stores, rolling- 
stock, engines, and establishments — amounted to about £11,000 
per mile. 1 Taking this cost as a datum, upon the 5,000 miles of rail- 
wav already made, the 32 per cent, gain in construction, if mado on 
the metro gauge, or £3,520 less cost per mile, would show a total 


' Average Co si per Miw of Earthworks, Bridges, Permanent Way, and 
Stations on tho Indian Railways, according to Mr. Danvers’ Report 


Length rednced Cost of 
to Single Miles. Works, &c. 


Cost of 
Works, &c. 


East Indian (main line) and Jubbulporc 
Great Indian Peninsula ... * 

Madras (South-West line) . . . 

Ditto (North-west line) .... 

Bombay and Baroda. 

8eiu.de .. 

Punjab. 

Delhi. 

Eastern Bengal. 


1,559 10,355,000 

1,128 11,672,059 


492 1 

mi 


} 


325 4,805,000 
114 967,129 
246 1,025,988 
174 3,204,535 
113 1,960,729 


4,836 49,107,685 


Average cost per mile . 


£11,825 


C. E. 8. 
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saving of £17,000,000 to the State. If the 10,000 miles contemplated, 
wore made on the rafetre gauge, instead of on the 8 ft. 0 in. gauge’ 
the saving would ho £35,200,000; and that would- be the minimum 
difference of cost, without mentioning the advantage gained in 
earth works, &c.—by the use of sharper curves through undulating 
lands and a hi lly country— and in maintenance and renewals of per- 
mrmout way, and by tho loss wear and tear of the rolling-stock. 
That total saving of £17,600,000 won Id he equal to £880,000 an rmal 
saving, out of the £1,600,000 that the Indian rate-paver had now to 
pay. For the 10,000 miles of railway proposed, the annual saving 
would lie £1,760,000, without calculating any gain through gUteater 
durability of permanent way ortho economy of working the metre 
gauge, over that of the 5 ft. 0 in. gauge. It must he admitted hy 
ail, that the Indian railways were a commercial failure. Tho 
object sought was to obviate a similar failure as regarded the 
construction of future lines. The making of light railways upon 
the standard gauge appeared to him to he inconsistent and wrong 
in principle. Tho cost of earthworks, bridges, tunnels, &c., to 
.formation-level would be alike in both cases, nor would tho 
supposed economy in lighter engines and rolling-stook bo found 
to succeed. 

The Author, after Ms analysis of Mr. Fowler’s estimate and of 
Mr. Hawkshaw s ostimate, assumes the difference in cost hot ween 
the mdtre gauge and tho 5 ft. 0 in. gauge in land, earthworks, bridges, 
sleepers, and ballast would be £ 1,000 per mile for tho contemplated 
lines m the Punjab. This amount was loss by £2,520 per mile 
than the minimum difference, he was able to arrive at, according to 
the above estimates. For economy of construction, and to meet the 
necessity of opening out the Punjab, Indus Valley, and Bajpootana 
districts, it would appear advisable that tho lines should be 
constructed of the metre gauge throughout; also, that the * 
existing 5 ft 6 in.-gauge lines between Lahore and Mooltan, 
arid between Kotree and Kurracheo, bo converted to tho metre 
gauge, and tho proposed lino between Lahore and Peshawur and 
Mooltan and Kotree be oonstrueted on the same gauge, making a 
through trunk line, on that gauge, of 1,092 miles. ^ Then there 
would be the collateral lines from Sukkur to Dadur, and from 
Sukkur to Bajpootana. The rolling-stock could be drafted on to 
tho 5 ft. 6 in.-gauge lines from off the Lahore and Mooltan rail¬ 
way, and the line from Kurrachee to Kotree. Mr. Fowler’s estimate 
tor laying down a third rail between Lahore and Mooltan, and for 
relaying the line between Kotree and Kurrachee, on the metre 
gauge, a length of 319 miles, was £327,177, or £1,025 per mile; 
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tho same data, if two rails wore laid down, it would 
cost £2,050 per inilo, while Iris estimate of £GB(>,000 for the 778 
miles gave a saving of only £879 per mile. 

It would appear that if a plan was adopted to supply the metre 
gauge in the Punjab and Eajpootana country with a transhipment 
depdt station at Lahore, a much larger saving could be effected to 
the state. Supposing that the 773 miles from Peshawiir to Lahore, 
and from Mooltan to Kotree, were constructed on the metro gauge, 
and that the 5 ft. 0 in.-gauge lines from Lahore to Mooltan, and 
from Kotree to Kurracheo we.ro altered to tho mhfcro gauge, the 
saving would be £2,548,093. 

Supposing, on the other hand, that the 773 miles were con¬ 
structed upon the light system, and the standard gauge between 
Lahore and Mooltan, and between Kotree and Kurraehee remain 
untouched, the difference in favour of the metre gauge would be 
£.1,737,043. He was laying a 2 ft.-gauge line through rather a 
hi fly country, and he did not hesitate to say, that with propor¬ 
tionate curves to those of the 5 ft. 6 in. gauge, the earthworks 
would cost nearly four times the money. 

In regard to the transhipment of traffic, the difficulties Were more 
imaginary than real. With the transhipment junction of the 
Festmiog and Cambrian railways, whore a traffic at the rate of 
25,000 tons annually was conducted, but which was laid out for more 
than double that traffic, tho difference in cost over tho ordinary 
junction was £2,740. Of coals, lime, or other heavy material, 
2 men could tranship 100 tons in 1 day of 10 hours, or at a cost 
in wages to the company of Id. per ton from one tipping appa¬ 
ratus, but the charge by the company was 4d. per ton, to cover 
cost of works, land, engines, (fee. Timber and goods were tran ¬ 
shipped to the extent of 50 tons in 10 hours by 2 men with a 
* crane, or, in wages, about 2 d. per ton. Of slates, which had to be 
carefully moved by hand and packed, 4 men could tranship GO tons 
in 10 hours; from. 3d. per ton to (nl per ton was paid when the work 
was let on contract, on account of the irregularity of the work. 
The time occupied by passengers in moving from one platform to the 
other was about 5 minutes. Light goods, from the transhipment 
warehouse, or from one truck into the other, were changed with 
rapidity. No compensation, up to the present time, had been paid 
by the company for damage on transhipment of minerals or goods. 
A similar transhipment junction at Lahore, upon a more extended 
scale, might be made, so as to accommodate any possible amount or 
description of traffic, and it could be furnished with cranes, tipping 
apparatus, goods-sheds, (fee. Had the contemplated lines been but a 








few miles long, it would have been easy to understand the objec¬ 
tions it; ado as to transhipment; but when a whole country of so 
many thousand square miles, and the great .length of the proposed 
lines, with their full complement of rolling-stock and engines, was 
considered, the objections could not for a moment hold good, as it 
practically could only occasion a few hours’ delay in the transit of 
minerals and goods, and of military stores; and passengers would 
only be delayed a few minutes. The small cost of transhipment 
and loss of time in transit was too insignificant to he considered, 
when it was divided over so large a mileage. There would be no 
change, from one gauge to the other, of stores and passengers for 
the whole of the North-Western provinces, excepting at Lahore, 
and probably a large military depot would bo established at that 
point by the Government. 

Lord Lawrence said ho would not attempt to enter into the vexed 
question of the relative merits of the broad, and of the narrow 
gauges. It was a matter of professional opinion, rather than that 
of n man trained as he had been; but this he could say, that— 
bearing in mind that hitherto there had been in India a broad 
gauge—he thought, as a matter of convenience, they ought to con¬ 
tinue the broad gauge, unless there were strong reasons to the con¬ 
trary. Nevertheless, he was hound to say, ho thought there wore 
strong reasons for further consideration. He believed, as a matter of 
fact, they ought to consider the question of cost rather than the 
question of convenience. A gentleman had stated to the Meeting 
that he could make a railway, on the Madras coast, on the broad 
gauge very nearly as cheaply as ho could make otie on the narrow 
gauge. There might be peculiar circumstances which would enable 
him to do something of the kind; but, as far as Lord Lawrence’s expe¬ 
rience went—-and without aspiring to professional knowledge on 
the subject, he might say he had some experience of the matter, # 
and had studied it—ho believed it was quite out of the question 
that they could make a railway on the broad gauge, with anything 
like t he cheapness they could make one on the narrow gauge. IIo 
preferred judging of the future by the experience of the past. 
Something like 5,000 miles of railway in India had been con¬ 
structed on the broad gauge, and these 5000 miles had, in round 
numbers, cost £90,000,000 sterling; therefore about £18,000 per 
mile had been spent upon these 5000 miles. lie had never heard 
any engineers say that they could make a rail way on the broad- 
gauge principle under £10,000 per mile ; and he believed, as 
regarded the Mooltan line, the estimates were something like 
£12,000 per mile. On the other hand, he understood that the portion 
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of that railway which was to be made on the narrow gauge could be 
constructed for £7,000 per mile. That was called the missing link 
between Mooltan and Kotree, and was something like 450 miles in 
length. In the case of the broad gauge then, it might be assumed 
that the estimate was £12,000 per mile, and in the case of the 
narrow gauge £7,000 per mile. On the 450 miles the extra cost 
of the broad gauge would be something like £2,500,000 sterling. 
Then taking* the upper part of the line, from Lahore to PeshaWitr: 
the difference in cost was £1,500,000; so that on the whole line 
from Peshawur to Kotree between the broad gauge and tho narrow 
gauge there would bo a difference of something like £4,000,000 
sterling. 

It was scarcely necessary to say that India was a country with an 
enormous area ; it was, moreover, a poor country. Its great wealth 
was its agricultural produce. There was not much doing in the 
way of mining operations. There was not much in tho way 
of manufactured goods to carry what would be carried on that 
railway, in particular, would principally be agricultural produce. 
The lines they had hitherto made in India were the main 
lines; for the most part they were through, the richest and 
most fertile and best populated parts of the country. Now 


it was notorious that those lines, having r 


to the Capital 


expended upon them, did not pay. Some of them would in 
course of time, no doubt, do so; hut a large portion would 
perhaps never pay at all. Now, bearing this in mind, it fol¬ 
lowed that the tracts of country through which the new lines 
would go were, by comparison, poor ; and if the main lines, at their 
high cost, did not pay, the branch linos in tho poorer parts of the 
country would have a still less chance of paying,, The only chance 
of their making an adequate return would be by constructing 
thorn in the cheapest and most economical way, consistent with 
efficiency. 

Now, if ho could show that tho line from Peshawur, down to 
Lahore, and from Lahore down to Kurraehee and the sea, would 
not suffer, as a railway, from a break of gauge, he thought it would 
follow that a break of gauge might be permitted in other parts of 
the country. The line he had adverted to was notoriously made 
for a considerable extent for military purposes. From Lahore to 
Kotree the country was badly cultivated ; it was in many places a 
wilderness. The population was sparse, large tracts were desert. 
The line of railway from Lahore to Kotree had to compete with tho 
River Indus, which, he need hardly say, in its downward course 
was quite sufficient for the transit of agricultural produce. Now it 
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was quite hope]ess to expect that line to pay a dividend for many 
years. If it paid as much, as its working expenses, lor the next 
eight, or ten years, it was as much as they could reasonably 
expect, iho only traffic of commercial importance, going up the 
11 vet, would be in piece-goods, with regard to which break of 
gauge would not be very important; but, bearing in mind that it 
was mainly a military line—and, but for military considerations, it 
would not be constructed—he maintained that a break of gauge 
was of no real importance. They could not, in India "more 
especially, nor, indeed, he submitted, in any country, carry consi¬ 
derable bodies of troops through long distances without rest and 
refreshment. On the other hand, there was no objection to carry¬ 
ing stores and supplies for an army through hundreds of miles 
continuously. But it their military arrangements were worth 
anything, they were so arranged as to bear the press of a groat 
demand for a certain time. A matter of a day or two was of no 
importance as to stores and supplies, which would be accumulated 
in suitable positions, in depots in the vicinity of an army on the 
frontier ; but with respect to troops, they must have places for rest 
and refreshment along the line of a railway ; and they could make 
the resting places where the break of gauge occurred. Where 
'would be the breaks of gauge ? Kotreo would be one, Mooltam would 
be another, Lahore would be another. Those were the places 
where the troops would stop. Moreover, if an emergency arose, the 
troops would be sent on from place to place, and one detachment 
would be gradually following up another; so that, in point of 
fact, whether they regarded the troops, or the stores, or the supplies, 
there coiild be no sensible disadvantage in break of gauge at 
those points he had mentioned. Me did not say that circum¬ 
stances might not occur in which they might wish to send troops 
more or less quickly to the frontier; but he could scarcely conceive 
a state of things where really and truly the moderate rate of 
100 miles or 150 miles a day in tho movement of troops could 
not do all that the circumstances required. They did not make 
railways for what might happen once in twenty years, or thirty 
years, or in the life of a man; but they made them to meet the 
ordinary wants of the country. He was convinced that—notwith¬ 
standing certain disadvantages and inconveniences, which he ad¬ 
mitted to be attendant upon a break of gauge—the railways on the 
narrow gauge would be quite sufficient for all tho real requirements 
of the frontier; and he thought that to do more than that would 
be really and truly a w aste of money. 

Now, he was aware, that what lie had said would not be very 
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acceptable to some of liis audioneo. He believed most of tliem were 
Engineers, and, without intending to say a word of disparagement 
to the profession, he thought it was only natural that Engineers 
should wish to have the best, and most complete, and most effective 
railways that could be made; and that perhaps, in doing so, they 

were in some degree—he would not say regardless.but that they 

did not give sufficient consideration to the question of expense. He 
thought the Engineer, on such a question as this, should certainly 
be heard. Much which ho had to say was worth hearing/and 
what ho did say should he borne in mind, liegarding this question 
of a break of gauge in India, it was a question as much for the 
financier, the administrator, and the statesman, as it was for the 
Engineer. 

Now, the sum and substance of what Lord Lawrence had said 
was this- except as regarded the break of gauge, he thought the 
narrow gauge the best. Let them accept the narrow gauge for the 
future. If they did that, they might have railways in India 
which would do an enormous amount of good. They would be 
able to pay for those railways, and in a moderate time such rail¬ 
ways probably would pay; otherwise he, for one, said, have no 
more railways. If they were to get into debt, and to heap up 
debt after debt, he thought they would get into great difficulties. 
He thought it was a wise course to do what he had suggested. 
At any rate, what he had said he believed; and his feeling was so 
strong, that he felt bound to give expression to it. 

Mr. J ULA3ST) Danvers said, that looking at the interest which 
appeared to have been excited by the discussion, it seemed a little 
surprising, that before this time no Member of the Institution 
had brought forward a subject which was regarded as of such great 
and general importance. Perhaps if the question had been raised 
at the Institution two or three years ago, it would have been met 
with less prejudice, and with a little less feeling. Those who 
had come to teach might have felt they would have had more 
hope of producing an impression, and those who came to learn 
might have felt that they were more open to receive instruction; 
but be that as it anight, the Institution must feel indebted to the 
Author for having boldly come forward and confronted the engi¬ 
neering world with his thesis. The Author had divided the subject 
into two parts, the first having reference to the general introduc¬ 
tion of light railways in India, and the second to the application of 
that system to a particular district. Mr. Danvers proposed, in 
the few observations he should venture to submit, to confine him¬ 
self entirely to the question of the introduction of light railways in 
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India, feeling that the application of the system was a matter 
which aimst of necessity bo left to the responsible government of 
that country* He would ask them for one moment to look at a 
map of India, and to consider the immense area of the Indian 
Empire, and also its great resources’, and further to trace out the 
lines of railway which now existed there; and he thought every¬ 
body who had any knowledge of the country would at once admit 
that it was at present but ill provided with railways. Its great 
want was" internal communication. Its resources were large* Its 
agricultural products, as Lord Law rence had stated, were the chief 
staple of the country; but these could not be brought to market 
for want of proper means of communication. Cattle draught upon 
ordinary roads was slow, expensive, and uncertain. Mr. Danvers 
therefore ventured to hope that this assembly would admit that th r e 
introduction of any plan which would rapidly provide for that country 
a system of communication to he worked by mechanical power, was 
the correct one to pursue. He did not for one moment mean to 
contend, upon professional grounds, or with technical weapons, 
with those engineering giants who had preceded him in the 
debate. Ho was ready almost to tremble at the notion of getting 
into the dutches of that powerful triumvirate who had com¬ 
menced the discussion, and seemed almost to have governed its 
subsequent course throughout; but he would ask them to descend 
from, the region of science and philosophy to that of common 
sense. 

He had always been under the impression that size had some¬ 
thing to do with expense, and that whether the work were a house, 
a road, a tank, or an embankment, the cost was always in propor¬ 
tion to the dimensions; but he was met by the observation that 
this did not apply to railways. In answer to that dictum ho 
would venture to bring forward a few facts which had come under 
his own experience. One line of railway in the upper provinces of 
India, the Oudh and Eohilkund, was first laid out for a narrow- 
gauge line. It was estimated that its cost would he £6,000 per mile. 
After the scheme had been agreed upon, an alteration took place 
in the views of the government, and the broad gauge was adopted ; 
the cost of the line, in consequence, became £9,000 per mile instead 
of £6,000 per mile as originally intended. It might be said that a 
portion of this expense had been incurred in consequence of 
heavier rails and heavier materials being employed. He granted 
it. Ho allowed £1,000 per mile for that, and yet in this example 
the saving which would have been effected by using the narrow 
gauge was something like £2,000 per mile. 
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occurred in Southern India. The Carnatic railway 
was laid out and estimated, as for a broad-gauge line; but it was 
afterwards determined that a narrow gauge should be substituted. 
The original estimate for the broad gauge was £7,000 per mile ; 
the estimate now accepted was £4,895 a mile, leaving a saving 
of £1,730 per mile. He admitted that the rails would be rather 
lighter, and producing in that item a saving of about £600, A 
line had been constructed in Bengal 27 miles in length, being a 
branch of the East Indian railway, the cost of which had actually 
been £3,000 per mile, laid—upon an existing road, he should add 
— with light rails and suitable for light engines ; still it answered 
its purpose. Mr. Douglas Fox had described a line in Canada 
which had been constructed for’ £2,400 per mile. That was 
just the land of work wanted in most of the districts of India, and 
why should they not have it there ? But Mr. Danvers could 
bring forward a case where a line at lower cost even than that, had. 
been constructed in India. Mr. Barnett informed him, that when 
lie contracted to construct a portion of the Madras railway, he, for 
his own purposes, laid down a short line from the main line to 
certain quarries and depots with a view of obtaining materials for 
tis work. The line so laid down on the 3 ft. 6 in. gange was stated 
to have cost only £2,200 per mile. This, again, was the description 
of railway which, while probably rough, as well as light, was suited 
for many districts in India. 

Believing, therefore, as he did, that the extension of the railway 
system in India was much needed; that in most districts the traffic 
would be accommodated by light narrow-gauge lines; that there 
would bo considerable saving in the construction and working of 
such lines as compared with broad-gauge lines; that a greater 
extent of railway communication might be established, than if the 
broad gauge were adopted, Mr. Danvers came to the conclusion 
that, notwithstanding the break of gauge involved, the Govern¬ 
ment was right in introducing light rail ways on the narrow gauge 
into India. He did not wish, for one moment, to dispute the dis¬ 
advantages, in certain places, of a break of gauge; but he did think 
that, the absence of those disadvantages might be dearly purchased, 
and ho thought it would be dearly purchased if they attempted, in 
India, to continue to take a broad system of lines into the numerous 
districts that required railway communication. Ho thought India 
was indebted to the Council of the Institution, for having allowed 
so much time and attention to he devoted to a question of so much, 
interest to that country. Many Members of the Institution had 
done excellent service in India, He hoped that they would continue 
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to do so, and that they, and their sons after them, would help, to 
promote the prosperity of that country, by' taking part in the ex¬ 
tension of the railway system upon the cheapest possible principle. 

Mr. Vignoles, Past-President, said lie would not have pretended 
to enter into this discussion, which had been so ably sustained, and, 
in fact, upon every point nearly exhausted, by those who had pre¬ 
ceded him; but it so happened—and he supposed the fact"' was 
unknown to most of the gentlemen present—that more than thirty 
years ago, when th mere idea of making railways in India -was 
laughed to scorn, he was engaged by leading gentlemen of the East 
India Company to investigate the desirability and possibility of 
making railways in India. On that occasion he wrote an elaborate 
report, and he would ask permission of the Council to have it 
printed in the Appendix. 1 

In that report he laid down certain leading principles and argu¬ 
ments, and, on looking at it again after the lapse of so many years, 
there was scarcely one word of those principles Or arguments which 
he would now retract. One of the chief reasons he had for asking 
that it might be published in the Minutes of Proceedings was to 
controvert the observation made that engineers, and the members 
of the Institution in particular, looked to the glorification of them¬ 
selves and to the magnificence of their works. 

The whole argument of his report was “ economy.” He therein 
demonstrated that railways might very well be made in India for 
.£8,000 per mile. This report was filed in the records of the East 
India House; but when that building was taken down there were 
some three hundred tons of valuable documents disposed of to the 
paper-makers, and lie thought it possible that this report might 
have been amongst thorn. 

The report, however, was published in the Bombay newspapers 
in 1843 and 1844, and was commented upon by the eminent Di. 
Buist. Subsequently—when Mr. (now Sir) Macdonald Stephenson 
had urged the question in India and in London—a London Board 
of Directors issued a prospectus, inviting subscriptions for an East 
Indian railway, and Mr. Vignoles was appointed Engineer-in-Chief. 
This post he resigned in consequence of his having been honoured 
by Lord Dalhotisie with the offer of becoming the leading member 
of a commission, then about to be established by his Lordship, to 
study the question of railways for India; and, subsequently, the 
late Mr. J. M. Bended, Past-President, became his successor in the 
private company. 


Vide Appendix It. 
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occurred which broke off the negotiation with 
Lord Dalhousie, of which he would only say that the failure left no 
reproach on him, though the opportunity was lost for carrying 
into practical effect the suggestions made, and the principles laid 
down in Iris Report. 

It was probable that General Strachey had never heard of this 
report, nor of the report made by. the Irish Railway Commis¬ 
sioners. It was quite evident that neither the Author nor Mr. 
Danvers, nor any of their predecessors in office, could ever have 
heard of these documents; for there was not a recommendation 
with respect to the Irish railways which was not applicable, 
word for word, to India, and there was not a single suggestion 
in the report which had not been stultified and ignored by those 
who had undertaken to manage the railway affairs of India, 
or had carried out the railway system in that country, who¬ 
ever they might lie. Far from allowing any gentleman to say, 
uncontradicted, that it was wrong for any one in this room to 
suggest,.' that what the Government ought to have done now, was 
to have taken the advice or to have consulted the opinions of 
the Institution of Civil Engineers, Mr, Yignoles said, that if the 
Indian Government had done so thirty years ago they would have 
far better benefited that country, and would have been in a very 
different position on the question of railways to what they now were. 

One of the leading principles repeatedly laid down by the Irish 
Railway Commissioners was, that, before rail ways were carried out, 
as a system, in a new country, the greatest care should be taken 
in the first, instance that those lines which were profitable should 
be made to pay for those whioh were not profitable; whereas, by 
the way in which the railways in India had beer unsystemati¬ 
cally carried through, the chief profitable lines presenting openings 
had been executed, under a guarantee of interest from the Govern¬ 
ment. Mr. Yignoles ventured to say that the advisers of Government 
had been unfaithful trustees, and General Strachey, Mr. Thornton, 
and Mr. Danvers, or whoever the trustees for the time wore,.had 
been false to that trust. Their trust was, from the beginning, to have 
studied the question on a much larger basis than those gentlemen 
appeared to have done. The representati ves of the Government had 
no righ t to throw in the teeth of the English engineers that it was 
necessary to be acquainted with all the details of Indian circum¬ 
stances to judge of a question like this, since they, as trustees, had 
shown themselves ignorant or neglectful of these very details. 
This was a great, a national question, which had not been treated 
as it ought to have been, for the action of the Indian Government, 
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under bad advice, had left the remoter parts of India in such a 
situation that the State could not afford to make railways through 
them, because they had not previously sufficiently studied the 
resources of the country. 

Mr. Yignoles trusted Ms declaration would be accepted, that it 
was not of the slightest interest to himself, personally, how the 
question before the Institution was resolved by the Government. 
Until the Paper was read he had almost forgotten, for thirty years, 
either the subject of railways for India, or the consideration of 
the break of gauge in any country; and he fancied he must have 
been asleep during that long period, when he was roused up 
and informed that Indian railways, instead of having been con¬ 
structed for £8,000 per mile, had really cost £18,000 per mile, and 
that; it was proposed to obviate this extra cost, for the future, by 
breaking the uniformity of gauge, now spread over a network of 
5,000 miles, and thrusting in a narrow gauge of one metre ! And 
what was this crotchet of a m6tre? Was it to insert the thin end 
of the wedge, and to make a hold step for introducing the whole 
metrical system of weights and measures into India, as built up on 

If the Government advisers thought 


a ‘ soi-disant * scientific basis ? 


the metre was a scientific unit they were quite mistaken. It was a 
mere arbitrary unit, for it had been demonstrated at least twenty 
years since that the conclusion arrived at by the French philo¬ 
sophers towards the close of the last century, namely, that the metre 
was exactly some few millionths part of the quadrant of the ter¬ 
restrial globe was erroneous, and thus the scientific basis of the 
metre vanished. As an Engineer, Mr. Yignoles asserted that the 


assumed saving of £1,000 per mile was illusory. Ho maintained 


that without breaking the present gauge they could have cheap and 
light railways in India, a necessity which the Government advisers 
had found out, at last, after twenty-five years of ‘meddle and 
muddle, and such railways the Government might have quite as 
efficient, and quite as cheap, within a few hundred pounds per mile, 
upon the present gauge, as upon the metre gauge. Though ho had 
prepared ample notes for the purpose, he would not now enter 
into details. It had been already much better and more effectual!y 
demonstrated by others, than ho could have done, how absurd and 
how detrimental the proposed change of gauge would be, and in 
how little additional cost the retention of the present gauge would 
really involve the Government. 

The consideration of cost led him to observe that, if the differ¬ 
ence between the interest guaranteed by Government to private 
companies and the actual net returns from the railways did 
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as a tax, on the great mass of the population, that 
was on the agricultural class, certain curious questions arose. 
Had not railways contributed to increase the land revenue of 
India to the great extent it had swollen to ? Had not the districts 
pervaded benefited enormously? Would not the construction of 
roads, converging on to the lines of railway, have increased the 
traffic? and why had not such roads, as feeders, been made? 
Whose duty was it to have made them ? and so on. lie would 
quote bis report before alluded to:—“ Without observing further 
on the policy of the East India Company, it may he remarked, that 
little or rather nothing has been done by them for India for the 
true development of its resources; since easy means of internal 
communication—the very first step necessary to effect this object— 
have never been attempted until very recently indeed; and wore 
the whole projected system of railways unconditionally undertaken 
by the company, it would be but a tardy fulfilment of long-deferred 
obligations which their claim of soignorial dues on the land requires 
of them. That ‘property has its duties as well as its rights/ is 
equally true in India as in Ireland; and quite irrespective of the 
political colour which was given to that aphorism.” 1 An article 
in the “ Athenaeum,” written several years previously, said :—“ A 
nation may wisely spend money upon other considerations than 
those which govern a private capitalist.” 

He would ask what was the state of the roads of India in 1840? 
He would answer :—In the four oolleotorates adjacent to Bombay, 
over 30,000 square miles, an area larger than Ireland, there was 
only one mile of metalled road for .very 50 square miles ; and 
during the rainy season, that is during a third of tlio whole year, 
only one mile of road practicable for carriages to every 300 square 
miles of territory. It was no better, and often much worse, over 
every other part of India, where the towns and posts of the 
interior were so many isolated spots during the rains, and however 
important it might be, either in a military or commercial sense, 
it was impossible to pass oarriages along the roads such as they 
were. 2 

And so the roads remained, at the present time—the interest 
being guaranteed to the private companies, they would not make 
roads as feeders—and the only way for the government to re-coup 
their annual loss of one and a half million must be to make those 
feeders themselves. 


1 Vide Appendix II., § 96, 

2 Vide Ibid., §§ 34, 35. 
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Before concluding, Mr. Vignoles referred to an able report, in the 
Archives of the Institution, written in the course of the summer 
of 1872, by Mr. Walton W, Evans, of New York, one of the most 
distinguished Engineers in America, in reply to a request from 
the Agent-General, of the British, colony of Victoria, to furnish, 
information fox the guidance of the government there on the sub¬ 
ject of the narrow gauge for railways. This report was most 
instructing and exhaustive, and recommended itself to the notice 
of all interested in the present question. The substance was 
decidedly conclusive against the narrow gauge, for very sufficient 
reasons assigned, and this was stated to be the opinion of every 
leading engineer in the United States. 

Major~General' Stk.aobey, by permission of the President, and in 
explanation, said, that no doubt Mr. Vignoles had brought a great 
many valuable facts before the Meeting ; but that gentleman had 
mixed up with his facts a certain quantity of statement, which he 
never would have thought of making if he had been connected 
with any of the guaranteed railways of India. If that gentleman 
had been Engineer of any of the guaranteed lines he would never 
have associated General Strachey’s name with the guarantee of 
Indian railways ; he never would have said that lie upheld such 
a financial policy, or that he had been anything but the consistent, 
and some gentlemen might say the bitter, and even offensive, 
opponent of that system; therefore he accepted no responsibility 
for anything that had been done in connection with railway gua¬ 
rantees in India. What, in fact, lio had been doing for many 
years, was to try to obviate the evils that had arisen from that 
system; and ho was in that unfortunate position, that the evils 
which had a isen from a system of railways, thoroughly incom¬ 
patible to the country, had now to be corrected, and he was the 
unfortunate person to bear the brunt. 

Mr. J. Biujnlems read the following observations, and stated, that, 
as he was not in any way connected with the construction of rail¬ 
ways in India, what he had to say on the question before the Meeting 
was without bias. He had, however, constructed lines on the 
3 ft. gauge, the nuHre gauge, the 1 • 1 metre gauge, tho 3 ft. 6 in. 
gauge, tho 4 ft. 8£ in. gauge, and the 5 ft. 3 in. gauge ; and he might, 
therefore, safely say he was not wedded to any one to the exclusion 
of all others. His opinion was that the gauge was a question of cir¬ 
cumstances, and that where it would be wisdom, in one case, to lay 
a certain gauge, it would in another be the height of folly. Generally 
speaking, he was in favour of a narrow gauge, say tho metro gauge, 
for the development of thinly populated countries, and he would 
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ng by reference to a country with which bo had 
had a great deal to do, namely, Brazil. The first railways constructed 
there, were on the model of the best European, lines, to a gauge of 
6 ffc.3 in., and their average cost per mile had been more than £20,000. 
When some 500 miles of line had been constructed at that rate, the 
Brazilian government reconsidered the whole question, arid, he 
thought wisely, resolved that all future extensions should be on 
the metre gauge. The Brazilian empire contained an area of 
nearly 4,000,000 square miles, with a population of 10,000,000, or 
2-1- persons per square mile; and it was obvious that if the interior 
was to he opened up and its great natural resources developed by 
railways, it must be by means of lines costing much less than 
£20,000 per mile. By adopting a cheap system of construction, ho 
found that lines of a metre gauge could he made in Brazil lor from 
£6,000 per mile to £7,000 per mile; and such lines, worked at mode¬ 
rate speeds, and without expensive station buildings and appliances, 
had met all the requirements of the country. As regarded the lines 
constructed in Brazil on the broad gauge, ho was of opinion that 
before long it would bo found necessary to reduce them to the 
metre gauge. It was not more than two years since the metro 
gauge was adopted, and many of the Hues in course of construction 
on it started from the coast, and had no connection with the broad- 
gauge lines, therefore the evil s of a break of gauge had not ye t been 
experienced; but, without doubt, they would eventually be expe¬ 
rienced, when the Brazilian railway system became further deve¬ 
loped. In saying this, he must not be understood as laying down 
the principle, that a break of gauge was never allowable, but 
merely that in the case of Brazil, where the mileage of broad-gauge 
lines constructed was so small, in proportion to that of the narrow- 
gaugo lines which had to be made, it would be absurd not to have 
uniformity of gauge. 

Ho came now to the question more immediately before the 
Meeting, and he spoke with some diffidence on. it, from not being 
personally acquainted with India. Still there were facts that were 
patent to all, and it was on those he should rely. India was little 
more than one-third the size of Brazil, and its population was 
between 110 persons and 120 persons per square mile; it required, 
therefore, much greater facilities in the way of railway communi¬ 
cations than those which were proportionate to the requirements 
of the sparse population of Brazil. His opinion therefore was that 
both the broad gauge arid the narrow gauge were required in India, 
but under different conditions from those which had hitherto been 
brought before the Institution. 
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It was not h!s intention to go into the question of the relative 
cost ol the broad-gauge lines and of the narrow-gauge lines in India 
to the extent that had already been done by Mr, Bruce and others. 
The 5 ft. 6 in. gauge, he thought, would now he admitted to have 
been a mistake in the first instance, and that, had a somewhat lighter 
type been adopted, say the 4 ft. 8£ in. gauge, there would not have 
been any necessity for discussing the advisability of introducing 
the metro gauge. His objection to the 5 ft. 6 in. gauge was that 
it was altogether too heavy for the requirements of a country 
whore the traffic was not concentrated, but had to be picked up 
in small quantities from numerous stations on a long length of 
railway. Wagons weighing, when empty, nearly 0 tons were 
employed in carrying a few bags of grain or logs of dye-wood, or 
other produce, and the result was that the proportion of the dead 
to the paying load, carried from and to roadside stations, in India, 
was excessive. Ihe stations and accessories were, in consequence, 
on a larger scale than was necessary, while the expenses of the staff 
were swollen by the number of porters required for shunting and 
moving the heavy stock about; the locomotive expenses and main¬ 
tenance being also increased much out of proportion to the traffic 
conducted. 

Five thousand miles of the broad gauge, however, existed, and no 
one, with the exception of Captain Galton, had the boldness to sug¬ 
gest that they should he in any way interfered with. Mr. Bnmlees 
accepted them as an unavoidable evil, and, in spite of the disad¬ 
vantages he had enumerated, he was decidedly of opinion that the 
broad gauge should remain the standard gauge for the railways of 
India, and that the whole of the seaports, and the chief military 
stations and commercial centres of the country, should he connected 
by lines of that gauge. On lines still to bo built a saving might, 
however, ho effected by judicious economy in construction. The 
permanent way might be made somewhat lighter; expensive build¬ 
ings at stations might he avoided; and, above all, a lighter rolling- 
stock might he introduced. By these means their cost would bo 
brought nearer to that of the metre-gauge lines proposed by the 
Government, and the immense evil of a break of gauge on the 
main lines or trunk lines of the country would he avoided. 

As regarded the metre-gauge lines, he thought that they should 
he laid out merely as feeders to the railway system of the country 
~ in fact, taking the place of roads—and should therefore he con¬ 
structed upon a diminished scale to that proposed by the Govern¬ 
ment. They should partake more of the character of steam tram- 
roads. Tho rails should weigh not more than 30 lbs. per yard ; 
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ciginea from 8 tons to 10 tons, and the wagons 1| tons empty, 
with a carrying capacity of 8 tons. The passenger carriages should 
weigh about 2 tons, and be equal to the accommodation of 20 people. 
Finally, the speed should not exceed from 10 miles per hour to 
15 miles per hour. This might seem a low rate, but it must be 
remembered that the lines would be used almost exclusively for 
goods, and by natives, to whom 10 miles a day was now the ordinary 
rate of travel. No station buildings, beyond sheds, would be needed ; 
and lines of the description he had sketched might, he estimated, be 
constructed at an average cost of about £3,500 per mile. In short, 
he believed that, by adopting a plan such as he had suggested, of a 
system of narrow-gauge lines or tramways, acting as feeders to 
the main system of broad-gauge railways, these latter would in a 
very short time pay the guaranteed rate of interest, and the feeders 
would return a much higher percentage. 

Before concluding his remarks, he must make a few observations 
with reference to the proposal of the Government to construct the 
Indus Valley railway as a narrow-gauge line. He thought, with 
the previous speakers, that it would bo a grave error to carry out 
that proposal, the consequences of which it was impossible to esti¬ 
mate. 

The Indus Valley railway would, unless the line from Aj more 
to Sukkur were constructed, be isolated from the remainder of the 
proposed narrow-gauge system, and no interchange of stock in 
cases of emergency would be possible ; and it was evident, from 
what Mr. Lee Smith had said of the nature of the country 
through which the Ajmere-Sukkur line would pass, that such 
a line would scarcely pay its working expenses. This being so, 
the cost of its construction should certainly in part bo debited to 
the Indus Valley railway, as the cost of bringing it into communi¬ 
cation with the proposed narrow-gauge system. If this were done, 
the saving claimed by tlio Government in the construction of the 
Indus Valley line as a narrow-gauge line would at once disappear, 
and an excess as compared with the broad gauge would be exhibited. 

It appeared to him, therefore, that so far as that line was con¬ 
cerned, the arguments had utterly failed to show that any economy 
would arise from the departure from the broad gauge; while the 
proposal to Interpose, on one of the most important strategic lines 
in the country, a piece of isolated narrow-gauge line, was, to say 
the least, ill-advised. He had known only one similar instance in 
practice, and in that case ,the circumstances were of a peculiar 
character. He referred to the Mont Cenis summit line, constructed 
upon a narrow gauge, between the French system of railways at 





St. Michel, and the Italian system at Susa. The traffic in this ease 
was chiefly passenger traffic, and, though the break was only for a 
distance of 50 miles, the inconvenience experienced was most 
serious. To the development of the goods traffic it was exceedingly 
detrimental. Each ton of goods coat 8 d. in transhipment, and a 
day’s delay, the station arrangements being very expensive and 
complicated. In fact, if there had been a great amount of goods to 
deal with; or had an army, with its baggage, commissariat, 
ammunition and artillery accompaniments, made its appearance, 
there would have been inextricable confusion. The experience lie 
gained in connection with that line had convinced him that, on all 
main lines or trunk lines of communication, break of gauge was an 
evil to be avoided at almost any cost in the construction. 

Mr. Ban dm no said, ho had not any experience of the relative 
merits of the gauges in India, hut he would state what had been 
done in regard to that matter in Sweden. About three years ago 
a discussion took place between the railway engineers and some 
members of the government respecting the continuation of the 
gauge adopted in that country, owing to the railway, on the 
standard gauge of 4 ft. in., being considered too expensive. 
The Arguments on both sides were so equally balanced that no 
decision was arrived at, and the result was that the standard 
gauge was continued, but the cost was reduced by a lighter con¬ 
struction, which necessitated a lower speed. The main lines had 
been kept up to the same gauge, and there were about 107 miles 
of narrow-gauge lines now open. Taking the average cost of the 
4 ft.-gauge lines and the 3 ft. 6 in.-gauge lines, the cost of those lines 
was about £500 per mile cheaper than the 4 ft. 8-J in.-gauge lines 
with light construction. Railways of the same gauge with heavy 
construction and adapted for higher speed had cost £7,000 per mile. 
There had been considerable discussion whether it was advisable 
to change the gauge to 3 ft. 6 in. He was aware what their neigh¬ 
bours in Norway were doing and while they wore converting some 
of their 4 ft. 8£ in.-gauge lines into 3 ft. 6 in.-gauge lines, the 
reverse was being done in Sweden. He might state that the 
opinion of the Swedish engineers generally was, that they had no 
reason to regret the step they had taken. Great improvement had 
taken place in the traffic, and from the discovery of coal in the 
south of Sweden, a large traffic was anticipated, and perhaps the 
single light 4 ft. 8£ in.-gauge lines would not he sufficient. There 
was now very little support given to-the narrow gauge, in Sweden, 
and lines which had been proposed on a 3 ft. 6 in. gauge had 
generally been executed on a 4 ft, 8-J in. gauge. He had recently 
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published a complete u Account of the Swedish Kail ways, tl.ioir Cost. 
Gauge, and Speed 1 a few extracts from which, he thought, might 
form a useful portion of the Appendix. 2 In conclusion, he wished 
to State, that he had received a communication from Baron von 
Weber, M. Inst. C.E., who was an eminent authority, giving his 
opinion not only on the gauge question in Sweden, but also on that 
subject for extensive application in Austria, to the following effect: 

“ I am exceedingly obliged to you for forwarding me your Eeporb 
on Swedish railways as to cost, gauge, and speed, and I now beg 
you to allow mo to translate it into German, and add my remarks. 

44 It comes in very well for mo now, as I have formed a Company 
with large capital for the construction of branch lines in Austria, 
on the normal gauge of 4 ft. 84 in., constructed in the most econo¬ 
mical manner, and worked at a speed of from 10 kilometres to 
14 kilometres only. I am at, present engaged in enforcing the laws 
which free railways of this class from all the regulations of traffic 
and municipal supervision, by which the cost of construction and 
working is considerably increased. 

“ Austria, with her mountains and immense agricultural produc¬ 
tion, is just the country for such, railways, and. I think I shall he 
right in carrying out your plans on a largo scale. Your Xiopoit 
confirms thoroughly the opinion I have expressed to my Govern¬ 
ment, and I shall therefore lose no time in publishing it in 
German, of course giving your name.” 

Mr. E. Price Williams, speaking from copious notes, said, 
he should have thought, before hearing the speech of General 
Strachey, that the estimates brought forward by the Author 
were rather of a corroborative character, in suppo.it of the more 
detailed and exact estimates upon which, it was to bo pre¬ 
sumed, the Government had arrived at the grave conclusion to 
alter the gauge in India, He found, however, lie had been mis¬ 
taken, and that the estimates, if they could be called such, which 
General Strachey had brought forward in support of the figures 
given in the Paper, were, if anything, of a more general and 
vague kind. He gathered from what General Strachey said, 
in commencing his remarks, teat, to some extent, he disci edited 
the Author's assumption of the saving of the narrow gauge, with 
the qualification that this did not disturb the general conclusions 
arrived at by the Government; but shortly afterwards ho rejected 
altogether the Author’s figures as wholly inapplicable, but still he 


Vide “Engineering” February 21, 1873. 
2 Vide Appendix HI. 
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^ ^ Verted that tlie financial advantage secured was great—that it 
justified the conclusions of the Government. General Strachey 
then gave his own views of what was likely to be required on an 
Indian narrow-gauge line, and said, that if metre-gauge lines, as now 
constructed, were not able to carry the traffic, tlio whole argument 
in their favour failed; while, further on, he affirmed that tho narrow 
gauge was able to carry anything that could be brought on it. 

Mr. Price Williams had understood that tho chief argument in 
favour of the adoption of the narrow gauge was, that it provided 
a, means ot carrying traffic in localities where the amount was so 
limited as not to justify the use of ordinary railway plant. So 
long as tho traffic was of that limited character, ho considered 
there would be full justification for its adoption ; he would, for 
instance, suppose the adoption of it in such a country as .Norway, 
where the population was extremely sparse, and where the loads 
per train were half those of an ordinary-gauge line, in other 
countries. It was clear, in that ease, that rails, sleepers, ballast, 
weight of engines, &c., must be proportionally reduced; in fact, 
the lino would become, in every respect, a sort of model of the 
broader gauge to scale, with half traffic to carry. Such lines, in 
iact, were tho admirably designed, and no less admirably con¬ 
st! noted linos described by Mr. Carl Pilil; and he could not 
help regretting that he had not the opportunity of explaining, as 
he would have done, that he was in no way the advocate of the 
views which General Strachey put forward, or that narrow-gauge 
linos constructed for a very lim ited amount of traffic, such as he had 
referred to, were at all equal to carry the large traffics of standard- 
gauge lines. Directly it was contended that these miniature 
railways could carry any traffic that was brought upon an ordinary- 
gauge lino, the whole argument in their favour completely broke 
down* In tho first place, the weight of the rails, the scan tling of 
the sleepers, the bearing surface on the ballast, and the power and 
number of engines must bo increased to the full proportion required 
on the broad gauge. Tho number of vehicles must similarly be 
increased, and disproportionate running expenses must be incurred. 

It Lad been estimated by General Strachey that the saving to bo 
anticipated from constructing tho Lahoro-Peshawur lino with rails 
wei ;hmg 40 lbs. per yard instead of 60 lbs. per yard, was from 
£1,000 per mile to £1,500 per mile on the permanent way; 80 per 
cent, to 40 per cent, saving in cost of ironwork of bridges, besides 
minor economies of all sorts, which he considered it unnecessary to 
mention; and he gave, as the total saving on the permanent way of 
tho Lahore-Pesliawur line, £850,000, and on the bridges, £280,000; 
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sui tho whole, £750,000. The saving on the permanent way 
of. the Indus Valley line lie estimated at £500,000 and probably, 
ho said, as much more on other items, making altogether on the 
Indus Valley a saving of £1,000,000; which, with the saving on 
tho Lahore-Peshawur lino, made a grand total of £1,750,000; 
deducting a round £500,000 for breaks of gauge, it loft a total net 
saving, as General Straehey said, of £1,250,000. Now, it would be 
seen, that of this estimate £850,000 represented the saving on 
permanent way alone—£1,300 per mile on the Feshawur lino, and 
about £1,042 per mile on the Mooltan-Kotree line. These figures, 
General Strachev said, did not take into account tho greater 
economy of maintenance of the narrow gauge, which would pro¬ 
bably be in proportion to the greater economy in the first cost. 

No w Mr. Price Williams begged to dispute the assumption 'of 
greater economy in maintenance. General Straehey, after stating 
he did not think he was entitled to hike it, nevertheless availed 
himself of this assumed saving in maintenance, on Mr. Hawkshaw’s 
bards, raising the whole amount of saving to about £2,000,000 
sterling; £1,600,000 of this was due to saving in construction and 
maintenance of permanent way, namely, £850,000, permanent way 
of the Peshawar line; £500,000 ditto, Mooltan-Kotree line; and 
£750,000 saving in cost of maintenance on both the above lines. 

It would not fail to be noticed, that in the estimates both of the 
Author and of General Straehey, after all, the great bulk of this 
enormous saving was in the matter of permanent way; and it 
would be seen that General Strachey’s estimate was largely in 
excess of those given in the Paper, 

Returning to the Paper, he demurred entirely to the correctness 
of the axiom laid down at the outset, that the broad gauge was 
never adopted except with broad, heavy vehicles, and that on narro w 
lines comparative]y light vehicles were used. Mr. Hawkshaw, 
upon whose estimates the Author professed to rely, expressly stated 
in his Report:—■“ That a very large saving of £2,050 per mile would 
be obtained by the adoption of a lighter form of engine and a lighter 
construction of road on the standard light gauge as compared with 
tho standard heavy gauge lines,” Mr. Harrison had further drawn 
attention to the fact that in England there Were many lines of that 
description, and instances could be largely multiplied. 

Mr. Price Williams was about to construct a light railway on the 
standard gauge in tho west of Ireland, the circumstances of which 
lie felt had a direct and practical bearing on the subject under 
discussion. Tho Irish gauge, as was well known was very 
similar to the Indian broad gauge, namely, 5 ft. 3 in. The line 
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alluded to was about 50 miles in. length, and for the greater 
part a surface line. Its sharpest curve had a radius of 10 chains ; 
its steepest gradient was 1 in 60. It traversed a tliiiny-populafccd 
district, with a small traffic of about £7 per mile per week, necessi¬ 
tating its construction on the lightest possible scale consistent with 
efficient working. Impressed with this necessity, its promoters 
consulted him upon the advisability of constructing it on the 
narrow gauge, and he accordingly prepared estimates for a light 
line on the 3 ft. 6 in. gauge, with 40-lbs. rails, as follows :— 

IRISH RAILWAYS. 

Comparative Cost fee Mile of 5 ft. & in . Gauge and of 3 ft. 6 in. Gauge. 


— 

! 

5 ft. 3 in. 
Gauge. 

3 ft 6 in. 
Gauge. 

Saving by 

3 ft. e in. 
Gauge, 

Percentage 
of saving 
. on to m l 
saving 


£ 

£ 

£ 

per cent. 

Land . . 

55*20 

52*39 

2-81 

1-35 

Earthwork. 

757*90 

661-98 

95*92 

46*83 

Permanent way. 

1,081-83 

995-25 

86-08 

11-58 

Ditto sidings . 

• 26-10 

26*40 

.. 

.. ", 

Bridges and culverts . 

83*59 

80-18 

8*41 

1*63 

Telegraphs, level crossings,! 
metalling and fencing . j 

489-13 

489*13 


** 

Stations. 

145-30 

145*30 




2,638-85 

2,450-63 

188"22 

90*91 

Contingencies 10 per cent. 

263*88 

245*06 

18-82 

9*09 


2,902*73 

2,695*69 

207-04 

100-00 

Deduct for additional cost of] 
renewals of permanent way 1 
per annum capitalized (vide [ 
Table, p. 131) . . . ,J 

•• 


267-41 


Balance in favour of the! 
5 ft. 3 in. gauge ♦ • . / 

•• 

•• 

60-37 

per mile. 


He would not trouble the Meeting with the details of these esti¬ 
mates ; it would suffice to state that they showed a saving per mile 
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on tlio narrow gauge of £207, or 7£ per cent, on the total cost of con¬ 


struction, which was very much about the amount of saving which 
Mr. Bruce mentioned as having been estimated in the case of a light 
railway in India. Of this total amount of saving, a little more than 
1 per cent, represented the saving in land; 46 per cent, in earthwork : 
41 per cent, in permanent way, and about 14 per cent, in bridges; 
the latter being few and unimportant. With, regard to the 41 per 
cent, saving in permanen t way, the principal item was the saving in 
sleepers. lie adopted for the narrow gauge the scantling of sleepers 
given in Mr. Fowler’s estimate for the Mooltan-Kotree line, namely, 
9 in. x H- in., in order to show the largest possible saving that could 
be calculated upon. He prepared also the following estimate of the 
relative cost of maintenance and renewals on. both gauges :— 


IRISH RAILWAYS. 

Comparative Cost of Maintenance and Renewals of Permanent Wat 
upon the 5 ft. 3 in. Gauge and. upon the 3 ft, 6 in. Gauge. 


—_ 

ft ft. 3 in. Gauge. 


3 ft. 

6 In. Gauge. 


Cost 

per mile. 


> Life. 

Annual Cost 
of 

Renewals. 

Cost 

1 per mile. 

Life. 

Annual Coat 
of 

RonevYul.ii. 


£ 


<ij 

yts. 

£ 

s. 

d. 

i £ 

s. 

d. 

yrs. 

£ 8 . 

d. 

Rails (42 lbs.) ... . 

598 

ib 

0 

25 

23 18 10 598 

10 

0 

25 

23 I8 10 

Pish plates ..... 

52 

10 

0 

25 

2 

2 

0 

52 

10 

0 

25 

2 2 

0 

Fish bolts...... 

17 

10 

0 

25 

0 14 

0 

17 

10 

0 

25 

0 14 

0 

Spikes. 

31 

10 

0 

10 

3 

3 

0 

31 

10 

0 

6 

5 5 

0 

Sleepers:— 














8 ft. 6 iri. x 9 in. x 41 in. . 

205 

6 

8 

10 

20 

10 

8 


.. 



., 


6 ft. 9 in. x 8 in. X 4 in. . 



1 





132 

0 

0 

*6 

22 0 

0 

Ballast :— 














Top. 

44 

0 

0 

10 

4 

8 

0 

37 

12 

6 

6 

6 5 

5 

Bottom. 

44 

0 

0 





Oi 

12 

6 

' iy;,. 



Labour to renewals :— 














Rails. 

i 44 

0 

0 

25 

1 

15 

2 

44 

0 

0 

25 

1 15 

2 

Sleepers. 

| 44 

0 

0 

10 

4 

8 

0 

44 

o 

0 

6 

7 6 

8 

£ 

! 1,081 

6 

8 


60 19 

8 

995 

5 

0 


69 7 

1 

Labour to ordinary main-) 





36 

0 

0 





41 0 

0 

tenanoe, puckers, &c. . . / 


















£ 

96 

19 

8 




£ 

110 7 

1 


Annual Cost of Maintenance and Renewals of Permanent Way. 

£ s. d. 


£ 8. d. 

3 ft. 6 in. gauge.110 7 I 

5 ft. 3 in. gauge . . . ... 96 19 8 

Extra cost of maintaining the 3 ft. 6 in. gauge £13 7 5 per annum. 

Twenty years’ purchase of.£13 7 5 — £267 8*. id. 

— 
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The extra cost of maintenance and renewals on the narrow 
gauge was £13*37 per mile, which, capitalized at 20 years, repre¬ 
sented £267 8 8, \(L ; the saving in cost of construction, as already 
explained, being £207, leaving a balance against the narrow gauge 
of £60 per mile. He should state that the cause of the increased 
cost of maintenance and renewal on the narrow gauge, under 
similar conditions and amount of traffic, was entirely owing to the 
smaller scantling of the sleepers, and for the following reasons. 
The life of rails, as was well known, was measured by the tonnage 
and the speed, or ‘speed tons,' as they were called. The same hold 
good as to the life of sleepers. The additional element of the 
natural decay of the wood had also to be taken into account. 
Assuming the amount of traffic to be the same on both gauges, 
it was evident that the life of the rails would be the same; and 
assuming the scantling of the sleepers on the narrow gauge to be 
smaller than that of those on the broad gauge, and the amount of 
traffic in both cases to ho the same, it followed that the life of the 
sleeper of the smaller scantling would be the shortest. The life 
of a common larch sleeper, of the scantling referred to, was 10 years 
for the larger sleeper, and 6 years for the smaller sleeper. The 
smaller scantling sleepers, as was usually the case, consisted of the 
top portions of the trees, and the wood was consequently more sappy 
and perishable. It followed, therefore, that under a given amount 
of traffic, any reduction of scantling of the sleepers was necessa rily 
attended with additional cost of maintenance and renewal of way, 
as renewals were more frequently required. The natural inference 
to be drawn from all this was, that it really was more economical 
to use the better and costlier material, even for these narrow-gauge 
lines. It was obvious, if the smaller scantling would do for the 
narrow gauge, it would do for the broad gauge under a similar 
amount of traffic. It might bo argued that the broad gauge re¬ 
quired a sleeper 2 ft. 3f in. longer than the m&tre gauge. That was 
not so, as the bearing surface upon the ballast was proportionate to 
the load carried, and quite independent of the gauge; consequently, 
what was a sufficient bearing surface in the one case was absolutely 
necessary in tho other: for instance, if there was a longer sleeper in 
the one case, it was essential to have a broader one in the other. 
There was this additional advantage in tho longer sleeper, that 
the load was distributed over a wider .surface of ballast, ensur¬ 
ing greater stability, and requiring less frequent packing of the 
road, lie would point out what seemed hitherto not to have been 
referred to, namely, that where longitudinal timber sleepers, or iron 
pot sleepers w ere used—and he understood they were being used to 
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urge extent in India-—there was no saving whatever as between 
broad-gauge lines and narrow-gauge lines it that respect. 

Eel;iirnirig to the estimates—ho would draw attention to the 
Table (p. 133) as showing that tho actual average saving was 
#735 per mile, and not £984 per mile, as was made to appear in 
the Paper. 

What had really been presented in the Paper was a maximum 
estimate, or nearly so, as might be seen from a reference to the 
following tabular statement, in which he had given, on the one 
hand, all the largest items in Mr. ITawkshaw’s estimate and in 
Mr. Fowler’s estimate; and on the other hand, all the small 
items. The maximum estimate of saving was thus shown to be 
£1,183 per mile, or very little more than the Authors estimate; 
while the minimum estimate only amoun ted to £287 per mile; and, 
supposing the wish to be father to the thought, it was quite open 
to the Author to have taken tho smaller estimate. Mr. Price 
Williams would particularly direct attention to the fact that, in 
the estimates both of the Author and of General Strachey, the 
great bulk of the estimated saving was in the item of permanent 
way. 

Ft would be seen that the saving in the cost of construction of 
the permanent way was estimated, by the Author, at 36 per cent. ; 
and in addition to this, a further saving of 20 per cent, was shown 
in the item of maintenance; making altogether 56 per cent,, which 
would represent considerably more than half of the total estimated 
saving of £10,000,000. 


— 

Maximum Estimate. 

Per Mile. 

Minimum Estimate. 

Per Mile. ^ 

Land ..... 

Mr. Ilawkshaw 

' £ 
10 

Mr. Fowler 

£ 

Earthwork. 

Mr. Fowler 

100 

Mr. Ilawkbhav 

37 

Bridges.. 

83 

m 

Sleepers and ballast, &c. . 

,, 

503 

> * 

200 

Engineering und agency . 

» 1 

87 

. 


* Renewals of permanent j 
way . j 

Mr. Hawkshaw 

200 

Mr, Fowler 

., 

Additional saving, by) 

sharper curves in > 

i» 

200 



earthwork . . . . ) 


£1,183 


£287 


In General Strachey’s estimate, tho saving in the cost of per¬ 
manent. way on the Poshawur line and on the Mooltan-Eotree line 
was considerably higher, amounting, as fat as Mr. Price Williams 
could make out, to 75 per cent. It should be remembered, that the 





















STATE ' WAIXiWA' S OF tNOlA. 


186 


,<8L 


Author’s estimate of saving on the permanent way ms entirely 
dependent upon the adoption of sleepers of the smaller scantling, as 
given in Mr. Fowler’s estimate,the adopt ion of which must inevitably 
result in a large addition to the annual cost of maintenance and of 
renewals consequent upon the shorter life of the sleepers, and, to a 
certain extent, in extra cost of repair's due to the greater instability 
of these narrow-gauge lines when subject to similar conditions and 
amounts of traffic. Mr. Price Williams found, from Mr. Lee Smith, 
that the life of ordinary sleepers used in that part of India was much 
about that which he had given. Assuming, therefore, in the Author’s 
estimate, the same scantling sleepers to ho used in both cases, this 
saving in first cost entirely disappeared, and with it, of course, the 
20 pci- cent, saving in maintenance also. He would, at the same 
time, draw attention to the fact that Mr. Fowler made no claim at 
all for extra cost of maintenance. No one knew better, indeed, 
•than Mr. Fowler that, under a given amount of traffic, the more 
lightly-timbered .permanent way must necessarily bo the more 
expensive to maintain and renew. With regard to the saving m 
ballast, all that could possibly be claimed was the saving of the 
central strip of 2 ft. 3f in., representing the extra width of the broad 
gauge. As !o the l ft. Sin. estimated depth of ballast for the broad 
gauge," if 1 ft. would do for the one gauge, it was obviously sufficient 
for the other; and if the sleepers were the same length in both cases 
- -as Mr. Price Williams maintained they should be—that item of 
saving also disappeared, and with it the entire saving in earthwork, 
as the width of formation required would then necessarily be the 
s atm. With regard to the 1545 per mile saving for sidings, the 
greater number of vehicles would require greater length of sidings, 
*0 that there could clearly bo no claim under this head. Then 
there was the item of engineering and agency, which, after the 
very large deductions he had already made in the total estimated 
amount of saving, would necessarily be very much reduced also. 
There now only remained the large item of 30 per cent, saving- 
on earthwork, by having sharper curves and heavier gradients. 
Mr. Uawkshaw, lie thought, had already disposed of that. 

- Mr. Price Williams would notice, however, that no account had 
been taken in the estimates for the additional length of lino due to 
these sharper curves, which, if it wore taken at only 10 per cent., 
would amount to an additional cost, of £175 per mile on the Mooltan- 
Kotree line. No claim had boon made by the Author, or by the 
other advocates of the narrow gauge, for saving in respect of the 
rolling-stock, either in cost of construction or maintenance ; all the 
experience on this subject showed conclusively, that there was 




no real economy in constructing the framing of rolling-stock on 
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too slight a scale, even for these light lines. He might state 
lie had availed himself of an opportunity afforded him of examining 
the drawings of rolling-stock for both broad guago and narrow 
gauge in India, and bo had heen struck with the exceedingly slight 
character of the framing of the carriages and wagons designed for 


the lohtre gauge. With the view of satisfying himself on this 


point, he had been at the trouble of taking out the quantities of 
timber’n each case with the following results :• —The quantity of 
timber in a low-sided truck, of the standard gauge, with a carrying 
capacity of 338 cubic feet, was 86 cubic feet of timber; while the 
low-sided truck, of the mdtro gauge, on the Indian lines, with a 
carrying capacity of 168 cubic feet, had only 45 cubic feet of timber 
in it, It would he seen from this, that the carrying capacity of 
the standard-gauge truck was just double that of the metre-gauge 
truck, and that the cubic quantity of timber in each was very 
much in a similar proportion, so that there was obviously no saving 
in dead load. 

Tie would now say a few words upon the running expenses on the 
narrow gauge, of which no notice had hitherto been taken, la 
considering these estimates, it was obvious that the greater 
number of vehicles required to carry a given load on the narrow 
gauge would require either more powerful and heavier engines, or 
duplicating the trains. In the first place, be would ask what 
would happen, to the iron girder bridges which General Strachey 
spoke of reducing to the extent of something like 30 per cent, to 40 
per cent. In the latter case it was evident the cost of the extra 
rolling-stock would have to lie taken into account, and also the 
additional running expenses, which would be greatly increased,* 
Much bad lately been said and written, as to the saving in dead 
load on the narrow-gauge lines. Figures had been freely quoted, 
showing the proportion of the dead load to the live load, or paying 
load, on the broad- gauge lines to bo in the proportion of 5 to 1, 
while the proportions on the narrow-gauge lines were shown to be 
only 1-J to 1. He thought it was now necessary that such loose 
and unfounded statements should bo exploded. He could state, 
from bis own investigation on this subject, on. the rolling-stock of 
the Great Northern railway, that anything like that ratio of dead 
load to live load did not obtain; while in the case of the light 
standard-gauge rolling-stock and the light metre-gauge rolling- 
stock. there was, as he had already shown, nothing to prevent the 
ratio of the dead load to the paying load being identical in both 
cases. He believed nothing had more commended these narrow- 
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gaiigo linos to public favour and consideration than this alleged 
saving of dead weight, and consequent economy of construction 
and working. It was easy to gather, from what Lord Lawrence 
said, that the chief motive which had induced the Government 
of India to sanction the adoption of the narrow gauge, was the 
idea of its greater economy in construction and working; and as 
far as the motive was concerned, it was one deserving ot the 
highest respect and consideration. At the same time, it was. 
in Mr. Price Williams’ opinion, evident that what had boon 
decided on must inevitably result iu defeating the very object 
sought to be obtained. It would also not fail to have been noticed, 
that Lord Lawrence, while admitting his inability to deal with 
the engineering data upon which these estimates of saving wore 
based, yet appeared to rely implicitly upon and to believe in the 
reality of this large saving—-which Mr. Price Williams ventured 
to think had been conclusively shown not to exist. Lord Lawrence, 
in fact, spoke of the broad gauge as costing £12,000 per mile, and 
the narrow gauge £7,000 per mile. Those figures representing, it 
world he remembered, General Stracliey’s own estimates of tho cost 
of a broad-gauge line with 60-lbs. rails, and a narrow-gaugo lino 
with 40-1 bs. rails. It was notorious that they had as yet no reliable 
experience of tho actual cost of maintenance and working of those 
narrow-gauge lines; indeed, sufficient time had not elapsed since 
their first introduction to allow of any just conclusion being 
arrived at as to tho cost of working them. What little experience 
they had in regard to the Festiniog line seemed to bear out very 
strongly the view Mr. Price Williams took, namely, that although 
there might he a slight saving in the cost of construction of tho 
works of the line, &c., still the narrow gauge must necessarily he 
more expensive in maintenance and renewals; and lie should have 
been glad if Mr. Spooner had afforded the Meeting some explana¬ 
tion of the very disproportionate cost of tho working expenses on 
that lino, to which Mr. Harrison had drawn attention. 

It was as well, to hear in mind the great difference in the cir¬ 
cumstances of light railways in Groat Britain and in India. In 
this country they were intended to serve as branches and feeders 
to the main lines, and as such, ho believed, they wore destined to 
fulfil a very important function, in developing the resources of 
large agricultural districts at present almost entirely deprived of 
railway communication. In India,-at all events, tho majority of 
the linos that had been constructed or proposed partook really of 
the character of main or arterial lines, destined to serve large 
districts with vast populations. Mr Price M o Hams would 
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take, for instance, the Punjab railways, which had the unenviable 
distinction of being made the battle-held of the gauge question 
in India. Its mileage from Kurracheo to Lahore alone exceeded, 
the distance from one extremity of the United Kingdom to the 
other; and from a reference to the valuable statistics ho had access 
to, relating to the population of India, he found that the popu¬ 
lation of Scinde and the Punjab, in 1870, amounted to 19,892,340, 
or very little short of that of England and Wales. Again, ho 
found that the Madras Presidency, through which the projected coast 
line passed, had a population of 31,312,000—a population equal to 
that of the whole of the United Kingdom—while the population of 
Bengal, the North-Western Provinces, and Oudh, serve d by the 
railways on the East of India, amounted to about 108,000,000 $ 
while that of the Bombay Presidency and the Central Provinces, 
served by the Great Indian Peninsula, railway, amounted to 
nearly 22,000,000. He therefore thought it was open to grave 
question whether, quite irrespective of this gauge question, the 
construction of these lines, on the very light scale proposed, was 
such as to provide for the future development of the traffic on the 
Indian railways. He did not now refer to the light character of 
the permanent way and rolling-stock.; these could be replaced, 
when they had served their purpose, by heavier materials and by 
heavier stock, as had been the case on the railways in Great 
Britain and in the United States; but the question was, whether 
from a desire to realise a doubtful economy on the first cost, a 
serious restriction would not be placed upon the traffic to be here¬ 
after developed? Whether, in fact, it would not be better and 

cheaper, in the end, at once to make.on the principal arterial 

lines at least—the same wise provision for future development 
of the traffic already made on some of the older lines, which, 
although at present worked as single lines, had the viaducts and 
bridges constructed for a double lino? He would be glad to know 
if there was anything in the circumstances of the country or 
of the people to warrant the assumption that the same law of 
development would not obtain in India as in this and other 
countries. It did not require to have spent a lifetime in India 
in order to know what were the nature and circumstances of the 
existing railways in India. It was understood that they were not 
paying. He was disposed to think it was unreasonable to expect 
they would prove immediately remunerative. 

The results he had beon able to arrive at, from a careful exami¬ 
nation of the valuable statistics relating to the Indian railways 
prepared by Mr. Juland Danvers, were, he considered, highly on- 
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couraging, and already showed remarkable indicate 
progressive development to which he had just referred. 
Williams had prepared the following diagram (Fig. 
tabular statement (page 140) from those sources: • 


INDIAN RAILWAYS. 


Diagram showing Increase of Traffic, 1862-1871. 1 g 

__ ... 5 £5 

annual increase of traffic .. . 23-00 per cent. 

v miles ofline.. .. .♦ 13*05 ,, 

v traffic per mile .. .. 3*23 » 

entering into details, he might mention that., in a 
nine years, from 1862 to 1871, the mileage of rail- 
i for traffic in India had increased from 1,684 to 4,7 <8, 
average a little more than 13* per cent, per annum; the 
passengers had increased from 7,161,660 to 17,982,892, 
average 12 per cent, per annum; the passenger receipts 
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per Cent, of Mileage opened, Passengers Conveyed, and Receipts 
Traffic, and Total Traffic, from 1862 to 187 i. 


from Passenger Traffic, Goods 


Year. 

Length of 
r.ine Opened. 

Increase per 
Cent. 

Passengers 

Conveyed. 

Increase per 
Cent. 

Receipts from 
Passenger 
Traffic. 

Increase per 
Cent 

Receipts from 
Goods Traffic. 

Increase per 
Cent 

Total Receipts. 

Increase pr-r 
Cent 


Miles. 

j Per Cent. 

Number. 

Per Cent 

£ 

Per Cent 

£ 

Per Cent 

£ 

Per Cent. 

1862 

1,584 

.. .. 

7,151,650 


446,872 


609,571 

.. .. 

1,056,443 


1868 

2,234 

+ 41*03 

9,202,944 

+ 28*68 

686,508 

+ 53*63 

961,532 

+ 57*74 

1.648,040 

f 56*00 

1861 

2,581 

+ 15*53 

11,631,683 

+ 26*39 

974,370 

+ 41*93 

1,328,874 

+ 38*21 

2,303,244 

+ 39*76 

1S65 

2,747 

+ 6*43 

12,826,51S 

+ 10*27 

1,302,432 

+ 33*67 

1,815,243 

+ 36*60 

3,117,675 

+ 35*36 

1866 

3.452 

+ 25*66 

10,120,910 

- 21*09 

1,278,580 

- 1*83 

3,328,656 

+ 83*39 

4,607.236 

+ 47*78 

1867 

3,597 

+ 4*20 

13,752,591 

+ 35*88 

1,465,403 

+ 14*61 

3.386,789 

+ 1*75 

4,852,192 

+ 5*32 

1868 

3,992 

+ 10*98 

15,061,677 

+ 9-52 

1,591,475 

+ 8*60 

3,239,920 

- 4*34 

4,831,395 

- 0*43 

1869 

4,023 

-r 0*78 

16,063,594 

+ 6*65 

1,742,761 

+ 9*51 

3,797,558 

+ 17*21 

5,540,319 

+ 14*67 

1870 

4,182 

+ 3*95 

17,179,230 

+ 6*94 

1,847,249 

+ 5 *99 

4,229,713 

+ 11*38 

6,076,962 

+ 9*69 

1871 

4,778 

4- 14*25 

17,982,892 

+ 4*6S 

1,870,142 

+ 1*24 

4,137,964 

- 2*17 

6,008,106 

- 1*13 



-f 122 *81 

.. .. 

+129*01 ! 

j 

• • .. 

+189*18 


+246*28 


+208*58 



.. 


- 21*09 j 


- 1*83 

.. .. 

- 6*51 

.. 

- 1*56 


9) 

+ 122*81 

. 9>: 

t 

+ 107*92 

- .. 9)| 

+ 167*35 

.. .. 9) 

+239*77 

.. .. 9) 

+ 207*02 


Average s 

+ 13*65 

r . J 

+ 11*99 

.. .. 

| 

+ 18*60 

I 


+ 26*64 

•• ** 

+ 23 4 00 


Normal Increase of Receint3 mth. a constant. 

_ 23-00 - 13-03 c .„. 










, Q w jja vcjiu per airna m. 

1 + 








100 





< 81 , 

5 —* 

O 



STATE RAILWAYS OF INDIA. 


























































STATE RAILWAYS OF INDIA. 111 

thai. which had obtained on the rail ways of the United Kingdom, 
■where, as would be shown by the following diagram (Fig. 2), 
and the tabular statement (pago 142), the rate of increase on a 
fixed mileage, in a period of twenty-two years, had not exceeded 
per cent, per annum. 

Fig. 2. 

RAILWAYS OF THE UNITED KINGDOM. 
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Statement Allowing the Increase per Cent, of the Gross .Receipts and Miles of 
Line of tho Railways of the United Kingdom from 1849 to 1871. (Extracted 
from tho Board of Trade Returns.) 


Year. 

Total Gross 

1 Receipts from all 
sources. 

Increase 
per cent. 

Miles 

of 

Lino. 

i 

Increase 
per cent. 


£ 

per cent. 

miles. 

per cent. 

1849 

11,806,498 


,, 

6,032 



1850 

13,204,669 

4 

11*85 

6,621 

4 

9“ 76 | 

1851 

14,997,459 

4 

13-57 

6,890 

4 

4*06 { 

1852 

15,710,554 

4 

4-76 

7,336 

4 

6*47 

1853 

18,035,879 

4 

14*80 

7,686 

4 

4*77 

1854 

20,215,724 

4 

12*09 

8,053 

4 

4*78 

1855 

21,507,599 

4 

6*39 

8,335 

4 

3*50 

1856 

23,165,493 

4 

7*70 

8,710 

4 

4*50 

1857 

24,174,611 

4 

4*36 

9,447 

4 

8*46 

1858 

23,956,751 


0*90 

9,542 

q. 

1*01 

1859 

25,743,502 

4 

7*46 

10,002 

4 . 

4*82 

I860 

27,766,622 

4 

7*86 

10,433 

4 

4-31 

1861 

28,565,355 

4 

2*87 

10,865 

4 

4*14 

1862 

29,128,558 

i 4 

1*98 

11,551 

4 

6*31 

1863 

31,156,897 

4 

6*96 

1.2,322 

4 

6*67 

1864 

84,015,564 

4 

9*18 

12,789 

4 

3*79 

1865 

35,890,113 

4 

5‘51 

13,289 

4 

3 91 I 

1866 

38,164,354 

4 

6*34 

13,854 

4 

4*25 

1867 

80,479,999 

4 

8 ‘45 

14,247 

4 

2‘83 

.1868 

40,012,534 

4 

3*63 

13,808 1 


3*12 

1869 

42,695,927 

4 

4*86 

15,145 

4 

9*72 

1870 

45,078,143 

4 

5‘58 

15,537 

4 

2*59 

1871 

48,892„780 

4 

8*46 

15,376 1 


1*04 



4149-16 


4100*65 


* 

Vn*4 

0*90 


*~ 

4*16 


22 ) 

4148 *26 

2 . 2 ) 

4 

96*49 

1 

1 

Average 

4 

6 '74 

Average) 

1 

4 

4*39 


Normal increase of Receipts with \ _ 6*74 ~ 4*30 
a constant mileage . . . J ~ ~ 2 ’ 25 P e f confc - 

loo' 


Ho ventured to think that the fact, that the Indian railway traffic 
was actually growing at a rate which would double itself in every 
ten years was most significant, and that it had a most important 
bearing upon the question now under discussion. 

Indeed, it was impossible not to see that, with the large resources 
in coal and other products, and with its enormous population of 
nearly 200,000,000, a rapid development of traffic and industrial 
energy must necessarily follow the introduction of railways in the 


1 These apparent decreases in the mileage are owing to certain alterations in 
the methods of making the Returns t$ the Board of Trade.—R. P. W. 






































STATE KAII. WAYS OF INDIA. 


148 


large and populous districts in India at present wholly deprived of 
the facilities afforded by railway communication. 

Looking to all these circumstances, there could be no doubt, he 
contended, that these narrow-gauge lines would be incapable of meet¬ 
ing the demands that would be made upon them by the future 
development of the traffic of the country. 

After what had been so forcibly urged against tho break of 
gauge by Mr. Allport, it was scarcely necessary for Mr. Price 
Williams to refer to it; but having been connected for the 
greater part of his life with the particular district which had 
suffered so much from tho effects of this break of gauge, ho ven¬ 
tured to say that it was impossible to exaggerate the evils attend¬ 
ing it, and that to estimate the money value of the cost, or loss, 
resulting from a break of gauge at anything like the figure quoted 
by the Author was simply absurd. 

Mr. Price Williams might mention that it was owing to this 
unfortunate break of gauge that the large resources in good house 
coal, which the South Wales coal-field possessed, had hitherto been 
excluded from the London market. The South Wales coal-field, as 
was well known, was nearly twenty miles nearer London than the 
Yorkshire coal-field. Ho might add, that since the Great Western 
Railway Company had completed the alteration of their line, from 
London to South Wales, to the standard gauge, a great impetus 
had been given to the house coal trade in that district, and there 
was now every prospect of the Welsh coal finding its way into 
the London market. 

The Author, in bringing this important question before tho 
Institution, had fairly challenged tho opinions that had been 
expressed upon it As a Member of that Institution in no way 
connected with Indian railways, either professionally or other¬ 
wise, Mr. Price Williams had ventured to express his firm 
conviction, founded upon the results of a long practical expe¬ 
rience in this particular part of the subject, that so far as the 
estimated saving in the permanent way was concerned, it was 
entirely fallacious. General Straehey had seen fit to remind them 
that the opinions of the members of this Institution formed but 
one element in this important question: what the Other element 
was, it was unnecessary for him to inquire. He felt assured, 
however, that the weighty arguments that had been urged against 
the adoption of these narrow-gauge lines in India would have 
their full weight with the Government of India, and that when 
tin;v had the Paper, with the discussion upon it, before them, 
ihey would not fail to recognise^ the force of Mr. Hawkshaw’s 




iggestion—not to proceed further with their programme of con- 
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structing these 10,000 miles of narro w-gauge lines until they 
had made some more thorough and efficient inquiry as to the 
soundness oi the data upon which these large estimated savings 
rested. 

Mr. A. M. Bendkt, read the following remarks. Although he 
was in no way responsible for the Paper which formed the subject 
of this debate, and, indeed, was not aware that it was in contemn 
plation until, it had reached the Institution, still, as entirely 
sympathising with its Author, and, in common with other members, 
having boon called upon to make observations upon the policy 
it supported, he did not hesitate to give his views. 

Ho wished, in the first place, to set the Committee of 1870, of 
which ho was a member, right with the Institution in regard to 
the charge which Mr. Bidder brought against it of being ‘ packed. 
Mr. Bidder appeared to suppose that the committee was ap¬ 
pointed by the Government to give an opinion in favour of a 
conclusion which the Government had already arrived at, and that, 
lor that purpose, the persons placed upon it were selected either 
from those who wore known to hold certain opinions, or from those 
open whoso docility the Government could rely. Unless this was 
Mr. Bidder s supposition, the accusation had no point, and if it were 
so. then he declared that the charge was groundless. A perusal of 
the reports of the committee would have shown that the duty 
intrusted to it was not to consider the general question of whether 
a narrow gauge should be introduced into India. The Govern - 
menf had long made tip, their minds that for the future the ruling 
gauge should not exceed 3 ft. 6 in., and the members of the Com¬ 
mittee were so informed in the instructions, and all that they were 
asked to do was to consider whether a still smaller gauge might 
not bo adopted. How to put on a committee appointed for such 
a purpose men who were notoriously of opinion that the gauge 
should be a great deal more than 3 ft. 6 in.--that is to say, 

.:> ft. 0 in., and nothing else—would have been simply absurd. 
Common sense dictated the necessity of appointing the members 
from amongst those persons who might be expected to support a 
narrow gauge. 

But, narrow as the duties were, the Coin mi fctoe^could not agree. 
Mr. .Fowler insisted on a 3 ft. 6 in. gauge and a 45-lbs. rail; 
the rest of the members—Colonel Strachey, Colonel Dickens, and 
Mr. Kendel- urged a 2 ft. 9 in. gauge, and a 36-lbs, rail. How, 
out. of this difference of opinion arose that little trip to Norway 
to which Mr. Bidder had alluded, and which was planned by 
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fr. Ir^vler in the liope that tho actual sight of a line of 3 ft. 6 in,, 
gauge at work would have a certain effect in its favour on tho 
untutored minds of his colleagues. Unfortunately, the inspection 
had precisely the contrary effect; for they came away more strongly 
impressed than ever in favour of their own views. 

The Norwegian railways of 3 ft. f> in. gauge were, no doubt, most 
excellent of their kind—* toys' Mr. Andrew would call them— 
but there was no doubt that their capacity for traffic was in excess 
of tho traffic ever likely to come upon them. 

A high average traffic on a Norwegian narrow-gauge line would 
be represented by about 100 passengers and 40 tons of goods passing 
over the whole of each line daily; and Mr. Eendel did not think 
there was ranch probability of any great increase on this—at all 
events at an early date. The speed at which this traffic was run 
was 14 miles per hour. There was, therefore, nothing in the 
amount of the traffic nor in tho speed at which it was run, nor was 
there anything in its character, to require a gauge as large as 
3 ft. 6 in., or a rail as heavy as 36 lbs. Why, then, did Mr. Pihl, 
on determining to abandon the 4 ft. Si in. gauge, take his 
stand at 3ft. 6 in. gauge? Partly, Mr. Eendel ventured to think 
—saying it with the highest respect for him—because ho was 
wanting in the courage of his opinions, and partly because he put 
too much faith in a certain firm of locomotive builders who told 
him they could not build a satisfactory engine on a smaller gauge. 

Old-established locomotive firms were, in his experience, the 
most conservative people on the face of the earth, and for his own 
part, he made a point of never accepting their advice, merely 
because it was their advice, in any matter out of the line of I heir 
ordinary daily practice. The heating surface of the largest Nor¬ 
wegian engines was only 400 square feet ; and, though the gradients 
were bad, the ordinary traffic could hardly utilize as much. He 
found no difficulty in placing as much as 600 square feet of 
heating surface on the mMre gauge; he could put nearly as much 
on a 2ft. 9in. gauge; and he was satisfied that the hulk of the 
railways to be built on the metre gauge in India would not, as 
a rule, utilize as much as 300 square feet of heating surface. 

Each section of the Committee made its report, and the reports 
went to India for Lord Mayo’s consideration ; and very sorry Mr, 
Eendel was when ho heard that Lord Mayo, with his natural con¬ 
servative dread of extremes, had levelled tho 2 ft. 9 in, gauge up 
to 3 ft, 8$ in. That, was to 1 metre. 

Mr. Eendel would here remark, that he was somewhat surprised 
at the misunderstanding which haddieen exhibited in regard to the 

L 



reasons for adopting the metro. The simple reason for doing so 
was, that at the time the gauge was settled it was the intention of 
the Government of India to adopt for India the French system of 
weights and measures. It was only natural, therefore, it being 
Lord Mayo’s intention to adopt something between 3 ft. and 
3 ft. 6 in., that he should determine to take the metro: and all 
the drawings, he might observe, were drawn to the metrical 
scale. 

Now, what was the case for the narrow-gauge system in India? 
It was presumptuous on his part to re-state it after Lord Lawrence . 
out for the sake of repetition he would do so. India was a 
country containing some * 1,500,000 square miles -about 30 times 
the area of England. It was a populous country, but it was an 
almost purely agricultural country; and being at once populous and 
agricultural, it was a poor country. England had about 11,000 
miles of railway, besides innumerable well-built roads, and long 
lengths of canal. India had only 5,000 miles of railway; 1 or roads 
were few and far between, of a kind which would ho laughed at 
in England—dear to make, dear to maintain, dear to work, and 
impassable at some seasons—and it had next to no canals. The 
commerce of the country was confined, in fact, to the neighbourhood 
of great ri vers where water carriage was obtainable, and if the bulk 
of the country was to be brought within the pale of • commerce - 
within, he might say, the pale of European civilization—it could 
only be so brought by railways. But the country being so vast and 
so poor, the lengths to be traversed being so great, and the traffic— 
as experience showed—being extremely small as compared with 
the capacity of a railway for traffic, it followed that the railways 
must be as cheap as possible, and might be, and for the sake of 
cheapness should he, as small as they could be made. Long rail¬ 
ways, and not broad railways, were what were wanted, and breadth 
was dearly purchased at the expense of length. Any railway what¬ 
ever would give the country all the necessities and all the comforts 
of railway locomotion; „the luxuries and refinements of a more 
advanced country like England might he left till the traffic could pay 
for them. In the meantime, the conditions under which the traffic 
>f the country was conducted were such that the want of such re¬ 
finements would never be felt. That was the view which guided 
the report which Colonel Strachey, Colonel Dickens, and Mr. 
Eendel signed, recommending the 2 ft. 9 in. gauge, and a 36-lbs. rail. 
They considered that to adopt the larger gauge and the heavier 
rail recommended by Mr. Fowler would bo simply to throw away 
money without any corresponding advantage. If a second gauge 
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1, it was clear that it should be the smallest 
which could do the work. 

Now what was alleged against their view ? Why, that before 
all, and above all, there must be unity of gauge; that there 
must, under no circumstances, be any departure from the present 
5 ft. 6 in. gauge, and that the 5 ft, 0 in. gauge could bo retained 
at a very small extra cost over the narrow guage. No doubt 
those who had increased the narrow gauge from 2 ft. 9 in. to the 
metre, and the rail from 36 lbs. to 40 lbs... had done their best to 
help this view. 

The proposition made by some members of the Institution was, as 
be understood it, to maintain the 5 ft. 6 in, gauge, but to reduce its 
rail to somewhere about 40 lbs., and it was alleged that with such 
a. rail, at all events, the rolling-stock could be used, and in 
emergencies, with care, the locomotive stock of the present broad- 
gauge lines could bo employed. 

As to the mechanical part of the matter, be had to observe that, 
when the London and North Western Kailway Company were 
using 13-ton engines, they were also using 66-lbs. rails, and were 
laying down 75-lbs. rails, and that a 9J-ton engine on the Liver¬ 
pool and Manchester line threatened the existence of 35-lbs. rails 
until it was supplied with 3 pairs of wheels. The evidence given 
before the Gauge Commission in 1846 would corroborate this 
statement. 

Again, he had to observe that a 42-lbs. rail on a broad-gauge lino 
in India was no now thing. It was tried on the Oudh and Eohilkund, 
broke down under the wagons of the Last Indian railway, and was 
taken up and replaced by a 60-lbs. rail; ho know that it is alleged 
that the failure was owing to conical wheels being run on Hat 
rails. He did not believe this was the cause of the failure, and 
he did not believe that any one here would say it was so. 

But, assuming that a 40-lbs. rail could be used, the case contended 
for was that the rolling-stock of the broad-gauge lines, intended to 
carry and which would soon carry 10 tons per wagon, was far too 
big for the traffic of the country which* the narrow-gauge lines 
would traverse; that if a special rolling-stock was built for the 
light lines, it would be economical for neither broad gauge nor 
narrow gauge, and that transhipment would he resorted to, even 

if break of gauge was not admitted. 

But Mr. Rend el said much more than this. He said that 40-lbs. 
rails were not obligatory. If the weight could be reduced on the 
5 ft. 0 in. gauge, it could also be reduced on the narrower gauge. 
The 40-lbs. rail was the maximum, and in his view quite unneces- 
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sarily heavy. He hoped to carry railways into such out-of-the-way 
and now desolate districts that ho could use rails of some thi ng like 
half that weight. Indeed 30-lbs. rails had already been supplied 
for one lino, and if iron remained at anything like its present price, 
he for one should recommend the Government to do so. generally 
very soon, for he was satisfied that they were using too heavy a 
rail. There was a narrow-gauge line now at work in India, about 
150 miles from Calcutta, which had only a 32-lbs. rail. The traffic 
on this line was as heavy as that of many lines the Government 
would construct, and it had been open, for, he thought, nearly ten 
years. He maintained, therefore, that, oven supposing the 40-lbs. 
rail could be employed on the broad gauge, it would fall far short 
of the economy which might be effected by means of the narrow 
gauge. 

He should very much like to know what Mr. Bidder would have 
said if the Government had proposed a 40-lbs. rail on h is * missing 
link.’ He would undertake to say that, with his usual freedom of 
speech, he would have told the Government their officers were fools, 
and knew nothing about their business. And how did Mr. Bruce 
reconcile his proposal with his actual conduct? That gentleman 
was the Engineer of a line in the south of India which had no 
political importance whatever, and very little commercial im¬ 
portance. Up to the date of the Government decision to adopt 
for the extension of that line the narrow gauge, he was supplying 
it not only with 68-lbs. rails, but with the most expensive form of 
permanent way generally he could devise—a ‘ bowl sleeper * road. 
Now he came and told the Meeting that a 40-lbs. rail on a small 
wooden sleeper would have done. If so, why did he not propose 
it before? Of course Mr. Bruce was too shrewd a man not to 
see his own inconsistency, so he endeavoured to account for it, and 
how did ho do so ? Why, he said that economical propositions were 
not favourably received by the Government, in support of which 
he quoted some trumpery case about the level of certain platforms. 

Tt was the custom whenever anything went wrong on the 
Indian-railways for the rail way officials to charge it on the G overn¬ 
ment. For instance, in the course of this debate, Mr. Bidder laid 
most improperly, Mr. Eendel maintained, the loss consequent on the 
failure of his Punjab bridges on the Government. Mr. Bruce did 
the same thing twice in connection with the ^ Great Southern of 
India. Now, Mr. Rondel contended, that he had as much or more 
experience of Indian railways as any Engineer here, and he said 
that charges of this kind wore to he ranked with the attacks 
sometimes made in this country on officers of the Board of Trade, 
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had now been heard of for the last time, 
in his experience he maintained that the fault of the Government 
officers in the main was at the first a too ready acceptance of the 
views of the Company’s officers, followed possibly in some cases 
after the failures of the Company’s officers by what was a too ready 
distrust of them, and that if ever the history of the relations of 
the Government to the Companies came to bo written, the officers 
of the Government need not fear comparison with those of the 
Companies. 

fio would now proceed to make some remarks upon the narrow- 
gauge system as applied to the Scinde and Peshawur lines. 
He would not go into estimates, because he had already said all 
he had to say in the report to which his name was attached, and 
because the time they would take was more than he could afford, 
except as a matter of professional duty; and because, as he also 
declined to consider the proposal to lay a 40-lbs. rail on the 
broad gauge anywhere, but specially on these lines, as a serious 
proposal, there was no necessity from his point of view for him 
to do so. If the military question was to decide the nature of 
the construction of these lines, it was folly to talk of retaining all 
the features of the broad gauge, except the essential features of the 
powerful rail; and no one, he supposed, was prepared to maintain 
that those lines could be built with a 60-lbs. rail or a G8-lbs. 
rail as cheaply as they could be built with a narrow gauge and 
ft 40-lbs, rail. 

It was supposed, he believed, that ho was one of those who had 
urged the adoption of the narrow gauge on the Scinde and Peshawur 
lines. He had given no grounds for this opinion. In searching 
through the Report on the comparative cost of those lines on the 
broad and narrow gauge, signed by Colonel Strachoy, Colonel 
Dickens, and Mr Pen del, no such expression of opinion on the 
subject; would he found. They were asked to give estimates for each 
gauge, they were not asked to give opinions as to which should 
be adopted; and accordingly they gave estimates and did not give 
opinions; and Mr. Fowler, in expressing an opinion, went, as 
Mr. Ben del told him at the time, beyond his instructions. 

Now, when Mr. Eendel was engaged on that Report, he felt per¬ 
fectly satisfied that for all commercial purposes any gauge would be 
sufficient for the Scinde and Peshawur lines, but he did not feel satis¬ 
fied that there might not be political reasons which might make it 
desirable to construct them as first-class, heavy-railed, broad-gaugo 
lines. If he had any doubt on the subject at the present moment 
he should, as a matter of loyalty to his employers, hold his tongue 
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on the subject; but he was convinced by the discussions which 
had lately taken place that the political question was not one 
which should govern the construction of these lines, and he.was 
satisfied that the man who followed Lord Lawrence in this matter 
followed a safe and sure guide. 

What was the principle of these particular railways as now laid 
out ? It was this. Mr. Bendel assumed that the linos from Kurraohee 
to Kotree, and from Mooltan to Lahore, would be altered to the 
narrow gauge. There would then be a great trunk line resting 
on what was. said to be a first-class harbour in the Indian Ocean, 
and running through the heart of the country to Peshawur, or 
further, a length of at least 1,200 miles, and throwing out branches 
on either side as circumstances might warrant. This would give 
a length of line ultimately exceeding the length of all the Irish 
railways, and traversing a district twice or thrice the area of 
Ireland. And it would be complete in itself. The natural division' 
of the traffic of Upper. India, between the Indus and the Gangetie 
Valleys, would certainly be as high as Lahore, where the two 
gauges would meet, because, although the distance from Lahore 
to Calcutta would he greater than the distance from Lahore to 
Kurracliee, yet, owing to the lower rate at which the East Indian 
railway was and always would he worked, goods would be carried 
a t least as cheaply—he might safely say much more cheaply—from 
Lahore to Calcutta as from Lahore to Kurracliee, and there was 
no reason to suppose that freights from Kurracliee would be less 
than freights from Calcutta; indeed there was every reason to 
.suppose' they would be higher. 

A.b to the sufficiency of the mdtro gauge, or even of a 2 ft. 9 in. 
gauge for the Indus valley, this must bo considered- the Indus 
was at least as easily navigable as the Ganges. The East Indian 
.railway, in order to compete with the Ganges, had reduced its 
rates for grain and seeds, which formed some 60 per cent, of 
its goods traffic, to little more than, f-ths of a penny per ton per 
mile, and even at that $ate the river seemed to beat the railway. 
The river, in fact, could carry goods at little more than a farthing 
per ton per mile, taking the distance between the points of 
transport as the crow flies. How was the Scinde railway, which 
expended five times as much in mere working expenses, to compete 
with the Indus? He did not believe that, except in special cases, 
the Indus Valley railway would over carry any important per¬ 
centage of the produce of the Indus valley. It would go, as it did 
now, by boat, and all that the railway would get would be a little 
cotton downwards, a few ba.leji of piece goods, a little copper and 
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upwards; and unless it reduced its present rates, 
ho doubted if it would do as much as that. 

The oni v part of these lines which would have any material 
traffic on them would be the piece on the Peshawur Lino between 
the salt-mines and Lahore, a distance of about 100 miles. Above 
Peshawur, a few stores, reliefs of troops, a few camol-loads of 
dried grapes, and the few bales of European goods which pene¬ 
trated through Afghanistan, would comprise the whole. So little 
was it expected to be, that it was in contemplation to design some 
sort of <> combined locomotive carriage and wagon to run, as 
occasion might require, between the Jhelutn and Peshawur. 

His remarks were drawing out to such a length that he should 
he glad to leave the subject here, but as the estimates to which 
his name was attached had been attacked on the three following 
minor points, he must defend them. 

First -ho was told by Mr. Harrison that no allowance was made 
for the maintenance of the third rail which it was proposed should' 
be laid between Kurrach.ee and Kotree, and between Mooltan and 
Lahore. Now, the fact was, that it had never been proposed that 
the third rail should bo laid. He, for one, never supposed so foolish 
a thing would be done. Ho did not know whether the company 
could compel the Government to do so, but he hoped it would not 
be so un wise. The right thing to do would bo, of course, to alter 
the gauge at once. All that the Commission did was to make a 
supposition to meet, in what they thought its worst form, a certain 
case put to them, and he maintained that they wont quite far 
.enough in providing a sum sufficient to lay a third rail without 
taking into account the cost of . maintaining it. At any rate, he 
contended that the error was unimportant, because the third rail 
should never be laid. 

Second—Mr. Bidder complained that they had not provided for 
the cost of absorbing the Seinde rolling-stock into some other broad- 
gauge system. He said that it would have to be taken up the 
river in boats, at a cost of £50 per wagon, and then be disposed of 
ut a heavy loss. As to transporting it, Mr. lien del should have 
thought there would have been no difficulty in taking it up 
country on the narrow-gauge line, either on narrow-gauge platform 
wagons, taking off the wheels, or by placing it on temporary 
narrow-gauge wheels and axles. As to loss in absorption by other 
lines, that, at the worst, was a mere matter of account. So far 
•is the Government was concerned, it would be money out of one 
pocket and into the other, and therefore there was no need to 
make any provision for it in the estimate. 
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—The Commission was twitted—-not by Mr. Bidder, who, 
Mr, Ben del strongly suspected, knew better, hut—by Mr. Lee 
Smith an < by Mr. Andrew, with not having provided for the laying 
a third rail on the whole of the sidings belonging to the Scinde 
railway. 

What was the case ? Why, the Scinde railway, which was only 
106 miles long, and had a goods traffic equal, on the average, to 
about 30 loaded wagons per diem, had no less than 60 miles of 
sidings. The East Indian, with four times the traffic, had only one- 
third this proportion of sidings, and had certainly more than it 
wanted. The fact was, they did not know, un til Mr, Lee Smith had 
j old them, that the Scinde had all this siding. Had they known it, 
instead of providing for a third rail upon it, they should have 
recommended that some fifty miles of it should be taken up and be 
turned into a hundred miles of third rail, and have reduced their 
estimate accordingly. Who was responsible for these sidings? 
The Government, he supposed, as usual. These sidings represented 
a sum of at least £300,000; which was just as much wasted as if 
the money were thrown into the sea. No wonder the Scinde 
railway—a single line, without a work of any importance from 
one end to the other—had cost £18,000 per mile. These useless 
sidings represented £3000 per mile at least. 

One word more, as to the policy of the Government :in laying 
the Peshawar lino alongside the road. Mr. Lee Smith said this 
was a mistake. But what were the facts? The Pcshawur road was 
crossed by three great rivers, having a united waterway of nearly 
three and a half miles, and these rivers were at present unbridged. 
Now the bridging of such rivers was, of course, a matter of very 
great expense, aggravated in this case by the difficulty of fixing 
their course, and the consequent large expenditure required for 
their abutments. 

The Government wanted to bridge these rivers for the road ; it 
wanted to bridge them for tlie rail; and, as a matter of economy, 
it wanted to kill both birds with one stone. To do this, the rail 
must bo brought to the road. The same bridges could then ho 
made to answer both purposes, and this was being done. That 
alone was a sufficient justification for the policy of the Government. 
It might be, for aught lie knew, that the salt traffic might be 
better provided for on Mr. Leo Smith’s plan; but, after all, the salt 
traffic would bo no worse off than it was now. It was not of so eh 
importance as to deserve that a largo scheme should be altered to 
suit it. So f ar as the river was concerned, and in all other respects, 
it would be much better provided for. 
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Ho would now proceed to iunite some remarks upon Indian 
traffic, and the effective capacity of Indian railways for traffic, 
with a view to showing that tho narrow gauge would he equal to 
all probable demands upon it. All those who were acquainted 
with tho expectations formed of Indian traffic when Indian rail¬ 
ways wore first projected must feel that those expectations had 
not been realised. Mr. Eendel remembered tho time when it 
used to be said that tho East Indian railway would require 
near Calcutta four lines of railway. It was now doubled to 
tho extent of about one-third its length, and was doubled to a 
greater extent than was necessary. The London and North 
Western railway carried last half-year 20,661,096 passengers 
and 11,509,939 tons of goods. The East Indian railway, a lino 
of very nearly the same length, carried in the tirst halt of 18 < 3, 
its best half-year, only 3,061,567 passengers and 720,280 tons of 
goods—barely 15 per cent, of the passengers and 6$ per cent, of 
the goods carried by the London and North Western; and tho East 
Indian had at least twice the goods traffic of any other Indian 
line, and twice the passenger traffic of most of them, in proportion 
to its mileage. If it were not for the fact, that Indian passen¬ 
gers and goods were carried enormous distances as compared 
with traffic on English lines, no one of them would pay its 
working expenses. How came it that in a country so populous 
and so fruitful tho traffic was so small ? 

It could not be said that tho rates were in fault, certainly not 
on any of the lines in regard to passengers, for the native passen¬ 
gers, who formed about 98 per cent, of the whole, were carried at 
less than jjd, per mile; nor on tho East Indian, and somo of 
the other lines, could it ho said in regard to goods. The average 
rate on tho East Indian, for tho last half-year of which the 
accounts wore rendered, was barely 1-flph per ton per mile, and at 
present it must be barely Id. per ton per mile. On the London 
and North Western ho was told, on good authority, that the 
average for goods would bo rather above than under Id. per ton 
per mile, while the average for passengers must he considerably 
over If/. per ton per mile. 

Nor could it be said it was competition; they lost something, 
no doubt, by the river competition, hut the river was no such com¬ 
petitor to the railway as the Midland and the Great Northern 
lines wore to tho London arid North Western railway. 

The truth was that peoplo were too apt to think that because a 
country was populous, therefore it must afford a large railway 
traffic. Numbers alone wore insufficient. A people must be rich 
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numerous to give large employment to a railway, 
and a small rich population would give a larger traffic than a 
poor large one.. The people of India wore, it was 'true, very nu¬ 
merous, hut they wore very poor. Being very poor, they could 
110 1 afford to travel much, consequently the passenger traffic was 
small; being very poor, they could not use imported goods in 
quantity, therefore there was little for a railway to bring; being 
numerous, they ate up the bulk of the produce of the soil, there¬ 
fore there was little for a railway to take away. That, combined 
with the absence of minerals in any large quantities, was why 
Indian traffics wore so small. 

But if the traffic offering itself for transport was vastly less in 
India than in England, the effective capacity of an Indian railway 
.was vastly larger than the effective capacity of the same railway 
would be in England. He laid stress on the word “effective.” An 
East Indian passenger train carried as many passengers in one train 
as the London and North Western did in about four and a half 
trains, and as much, goods in one train as the London and North 
Western did in about one train and a half. He assumed here that 
the average rates charged on the London and North Western were 
as before given. If lie took the Bombay and JBaroda line, he 
found a still better result as regarded passengers ~a Bombay and 
Baroda train carrying as many passengers in one train as the 
London and North Western did in six trains. Using round 
numbers, of course. And there was no doubt that if the Indian 
lines were worked as they ought to be, an Indian train would 
carry at least seven times as many passengers, and nearly twice 
as heavy a load of goods, as an English train. 

The difference was of course duo to the absence of the first and 
second class passengers in any numbers, and also to the absence of 
competition and of the pressure under which English traff ic gene¬ 
rally was conducted —evils probably irremediable in England, but 
which were never likely to arise in India. He had been speak¬ 
ing, of course, of the Indian broad gauge. Taking the effective 
capacity of a narrow-gauge train with the ordinary narrow- 
gauge engines at half that of the broad--the number of trai ns 
that might be run being, of course, the same on the one as on 
(lie other—lie was justified in saying that tbe effective capacity 
of a nfotre gauge in India would be considerably greater than 
that of a 4 ft. in. gauge in England, and that therefore 
it might lie safely assumed to bo largely in excess of any 
demands which could be brought upon it. No one, ho supposed, 
would dispute that a suitable rolling-stock might be devised for 
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the metre gauge. If any one did bo, Mr. Bendel advised him 
o run down to Lancaster, to see the specimens at present waiting 
there for shipment. The only vehicle about which Mr. Ucndel had 
heard a question was the horse-box. No* the horse-box on 1 
East Indian railway carried 0 horses, 3 abreast, on a eaniai, 

J W and having a wheel base of 11 ft. The horses were 
placed with their heads pointing inwards towards^ contral tians 
verse passage in which the groom was placed. He was told they 
t raveled all the better for seeing each other. A similar «raMfr 
limit could he made on the narrow gauge for 3 horses, with a 
compartment for grooms on a length of 18 ft. and w ; 

li ft' 6 in. In the cattle van there could ho earned of t 
small horses of the country on a length of 18 ft. Camels and 
olephants did not travel on the broad gauge, and therefore neec. 

not bo considered for the Har row. . . 

Lastly, as to break of gauge. What case has boon made against 
it v Fo r rt long time they were told to ask Mr. Grier,son. At hurt, 
Mr Allport got up, and said that he found it very inconvenient at 
Gloucester, and that he charged the public twenty miles tor ft, A 
least so Mr. Eendel bad understood him. He should thnne, al that 
rate the more breaks there wore, the better Mr. Allport would be 
deased Then Captain ( Sal ton stated that a friend of his to d him, 
that break of gauge damaged salt to the extent oil#. per ton, which lie 
,. :ii a takin t’,' the relative value of salt in England and it« India, made 
the loss in India nearly 7a. per ton. Did Captain Gallon believe 
this himself; or if he did so, did anybody else? What were, the 
f .„. l8 v The salt which Captain Galton referred to was rock salt, 
ciuarried in a certain district about 120 miles above Lahore. I his 
salt came out, as Mr. Eendel was informed, in blocks, whicn were 
placed in bags. The bags were either placed m carts or on the 
backs of camels, and so were slowly brought down to Lahore. 
NTw that part which went by camels bad n break of gauge mg lit 
and morning, so that, according to Captain Galton, it underwent a 
deterioration to the amount of, say Is. per mile, or, for the whole 
journey to Lahore, 120#. per ton. The value of the salt at Lahore 
; V . 1S he believed, just about 25#. per ton more than at tbo salt-mines, 
that being the cost, of transporting it 120 miles in the manner ho 
had stated. There was, of course, little or no deterioration at all. 
oven with cart and camel transport, much less would there be any 
with railway transport, oven with a break of gauge; and generally 
all the classes of goods found on Indian railways were Mich as did 
not suffer by transhipment. If they did, they would never reach 
tueir destination in a saleable condition at all, for the tranship- 
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intuits which Indian prodnoe, or articles imported into India, under 
■went between the place of production and the place of consumption 
were numberless. There was no resemblance whatever between 
English traffio and Indian traffic, and unity of gauge was a refine¬ 
ment necessary enough iu England, no doubt, but totally unim¬ 
portant to India. The only evil of break of gauge in India would 
be the expense of transhipment. Retardation was a matter of bide 
momopt, and indeed would be rarely increased under the leisurely 
system in which Indian traffio was conducted. 

As to the cost of transhipment, an exact estimate could be arrived 
at. The East Indian Railway Company contracted for the transfer 
of goods between carts and the railway wagons at its different 
stations at 6 rupees per 1,000 maunds, which was equal to about 
S^d. per ton. There was no reason why transhipment from railway 
wagon to railway wagon should cost as much. Nay, they knew 
that iu the one instance, where the railway actually had in 
practice the break of gauge at the junction of the Nulhattie 
narrow-gauge line with the main lino, the contract price 1 1 
transhipment was 1 pie per inaund, or just 3d. per ton. bow 
on the London and North Western railway the a verage sum paid 
by a ton of goods for transport was about 4*. a ton; 3d. on 
that amount would, of course, be a material item, and therefore 
break of gauge at that rate, as a mere question of money, would 
bo serious in England. But, the average sum paid per ton on the 
East Indian line, owing to the long distances traveled by goods 
on that line, was as much as 28s. per ton. On the Groat Indian 
Peninsula railway it was as much as 43s. per ton, and Ad. on 28a. 
or 43s. was a trifle; and there was no doubt that the great, b ilk 
of the goods subjected to break of gauge would be goods going long 
distances, and paying, probably, from .£2 per ton to £5 per ton lot- 
freight. A very large proportion of the goods carried on an 
English line, referring to tho mineral traffic, was worth not more, 
before freight was added to it, than £1 per ton, even at tho 
present time. Few things went into an Indian wagon worth less 
tliiwi £5 per ton. The cost therefore of transhipment would 
affect their value to a very small degree. Then as to the quan¬ 
tities transhipped. Taking, first, the Nulhattie line. Tho average 
daily goods traffio on that lino amounted to about 25 tons; say 
that the whole was transhipped, what did it amount to ? And 
many lines would, he expected, ho mode by tho Government where 
no forger a traffio than that on the Nulhattie line could he anti¬ 
cipated; for, small as its traffio was, it appeared to pay 5 per cent, 
on its actual cost. Or, taking the present Great Southern of India 
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vny. The average goods traffio on that line was loss than 
100 tons, say 12 wagon-loads per day; and supposing the whole 
of that to he transhipped, where was the difficulty? After all, 
the .question only came to this—that goods that would reach 
several stations by road would ho concentrated by rail on one 
station. IV hy should every one he so anxious for feeder roads, 
and bo so afraid of feeder railways, simply because they would 
bo on a different gauge to the main line? So far as tranship- 
no'iif was concerned, both were under identical circumstances. 
Mr. Eendel had always thought this fear of a break of gauge 
in I ndia a mere bugbear, and when, some years ago, the qu<don 
was raised, how the transfer of traffio between the Great'Indian 
Peninsula railway and the East Indian at Jubhul pore should bo 
managed, and the officers of the East Indian line wore, for the 
most part, in favour of the transhipment of goods as opposed to an 
interchange of stock, he strongly supported them, although lie 
admitted that this junction was the one place in India where the 
e vils of transhipment of goods might at some time be greater than 
Uh.s evils o! an interchange of stock. But certainly, at the present 
moment, they were not so. 

As to the political question, Mr. Rendel contended that it was 
the business of the Indian Government to decide matters of that 
sort in the interest ot India, not in the interest of England. If 
England chose to consider Indian questions of this sort hero, 
or to make them ‘ Imperial ’ as it was called, let the empire find 
the money, not wring it out of the Indian peasant. 

but. the financial and political part of the question was no business 
ot his, else he might ask Mr. Andrew if ho did not know that the 
great difficulty of Indian finance was how to raise a far less sum 
than this Cl,600,000, which the Government was annually losing 
on Indian railways, and of which he seemed to think so little. 

Here Mr. Eendel would conclude, did he not think it necessary 
to eorre.it a misapprehension in regard to the prospects of Indian 
railways, to which the diagram, which Mr. Brice Williams had 
given (Fig. l, page 139), might give rise. That diagram showed the 
rate at which Indian railways and Indian traffic had progressed 
between 1861 and 1871, and Mr. Price Williams had drawn across 
U what ho considered to be its curve of increment; the object beino* 
to prove that this loss of £1,600,000 a year would rapid ly disappear* 

In the early part of the decade selected by Mr. .Price Williams 
railways had not penetrated into the country sufficiently deep to 
induce the goods traffio, coming down in carta from tho interior, 
to finish their journey by rail. .But as tho decade went on, and 
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railways stretched well into the country, it paid the people to use 
them. The traffic consequently took a somewhat sudden leap. But 
since that leap was made, the increase had been very moderate. 
Indeed, the traffic of 1871 was less than the traffic of 1870, the 
falling oft’ on the East Indian railway alone being over £800,000. 
The traffic of 1872 would show, he hoped, a trifling improvement ; 
but. that, ho heard, was doubtful, and 1878 had opened with a heavy 
fall. Mr. Kendo 1 feared the hopes of Indian railways lay rather in 
thrift than in increase of traffic. They did far too much work for the 
traffic they obtained; and. they paid far too much for it; and his 
conviction was, that they were wasting between thorn half a million 
a year at least. Until they could knock this half million oil' their 
expenses, they could not afford to try what he believed to be their 
only hope as regarded revenue—a general reduction of rates. 

Colonel You, ant>, through the Secretary, and by permission of 
the President, said he thought there were grave doubts whether 
it was wise to have originally selected a 6 ft. 0 in. gauge for the 
railways in India. When that gauge was chosen there had been 
sufficient evidence of the capability of the 4 ft. 81 in. gauge to prove, 
in his opinion, that ifc would he ample for the main trunk lines in 
India ; and after 5,000 miles or 6,000 miles had been constructed 
on the 5 ft. 6 in. gauge, there should have been much more potent 
reasons, than any that ho had as yet heard adduced, to justify the 
abrupt substitution of the 3 ft. 6 in. gauge, or of the metre gauge. 

As compared with the 4 ft. 8| in. gauge, he believed the dif¬ 
ference in the cost of construction on that gauge and on the metre 
gauge had been greatly exaggerated. If the traffic was to bo con¬ 
ducted at a moderate speed—say not exceeding 25 miles per hour— 
he believed that very sharp curves might be introduced, and safely 
worked on the 4 ft. 8£ in. gauge, with rolling-stock specially 
constructed for passing round such curves ; and the same argument 
held good for the 5 ft. 6 in. gauge, although not quite to the same 
extent. 

If, however, the main trunk lines had been constructed on the 
3 ft. 6 in. gauge, or the rndtre gauge, to the extent of 5,000 miles or 
0,000 miles, and if it had been found out that a 2 ft. gauge would 
suffice for the wants of the country, and that a saving of a few 
millions would result from the change, ho would still caution the 
authorities not to make that change as regarded the main trunk 
lines, as, although tho money might bo saved, it was quite possible 
that the country would be lost either to tho enemy or to a dis¬ 
affected population. A handful of Englishmen had already had to 
bear the brunt of great odds in India; and it was possible that a 
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statoof affair a might occur again, when facility of transport from 
one end of the British possessions in India to the other, might he 
of the very highest importance. 

He did not say that the narrow gauge might not be of great 
utility, in certain districts in India ; but the break of gauge should 
not occur on main trunk lines ; and, as a rule, he should prefer to 
see light rails made use of on the same gauge, rather than that the 
additional eommxuueatxon should bo obtained by the introduction 
of another gauge. IIo believed that a great mistake was .made in 
jhigland on the part of the Government. When the report of tho 
Gauge Commissioners Was received, which recommended the broad 
gauge being confined to certain districts, the Government should 
have said:—“No ; let no more extensions of the broad gauge take 
place—let us take the necessary measures for at once getting rid of 
it.” He thought that would have boon wise policy. In the same 
m inner, he now hoped the Indian Government would be induced 
to retrace their steps, and to revert to tho construction of the trunk 
lines on the same gauge on which so many miles had already been 
constructed. 

Mr. A. S. Ormsby, through the Secretary, and by permission 
oi' the President, stated ho considered that notwithstanding tho 
Indian Government had obviously committed itself to an erroneous 
solution of the important question contained in the Paper, he hoped 
it would yet n consider its decision. He was in favour of a gradual 
and permanent alteration of th# Indian gauge to one of 3 ft 6 in. 
It was now very generally admitted that a 5 ft. 0 in. gauge Was 
too wide for India. The average load to be drawn, as stated by 
Mr. Rendel, was from GO tons to 70 tons per train; but, taking it 
at even the maximum of 120 tons per train, he submitted there was 
a decided loss of power in setting a 45-ton engine and heavy rolling- 
stock .to draw even the maximum load demanded by Indian rail¬ 
way traffic. If the annual waste of income, consequent upon the 
loss of power, were capitalised, it would be found to equal in a very 
few years any loss that might be occasioned by a change of gauge; 
while ever afterwards there would be a large annual diminution of 
working expenses, or increase of income, as the practical result of 
the change. He would, therefore, say to the Authorities;—“You 
admit you have committed an error in adopting tho 5 ft. 6 in. 
gauge; do not, then, eon struct another mile of it; but adopt a 
•» ft. 6 in. gauge, and gradually use up your present rolling-stock, 
and reduce the length of the broad gauge annually. In that way, 
you will bring tho power into economical relations with the weight 
and the speed, and the earnings into a proper proportion to tho 
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interest already guaranteed.” He had been employed in tho Punjab 
for some years, and had traveled from Calcutta to Murreo, and 
from there to Kuxrachee, so that his views were the result of Indian 
experience. 

Mr. W. P. Andrew, in explanation, and by permission of the 
Chairman, said that, having been so pointedly alluded to by 
Mr. lien del, it was a matter of common justice that, he should be 
permitted to say a few words. Ho had never previously heard so 
many mistakes and so many errors in any essay - -for it had not 
the excuse of being a speech. What was written ought to bo 
accurate. Mr, Kendo! bad asked him how he would suggest 
that the Government of India should provide £1,600,000 for the 
deficit occurring from the railways now in operation. He would 
say the answer was very easy and distinct. Complete the Indus 
Valley line; connect tho Punjab lino with the Seinde railway; 
and let the Government do, what they ought to have done years 
before railways were thought of—make roads. How could rail¬ 
ways pay in a vast country, however fertile it might be, if roads 
were not made to the stations? And if railways in India did 
not pay as large dividends as those who, like himself, had been 
connected with them for a quarter of a century, anticipated, it 
was not tho fault of those who constructed the lines in co-operation 
with the Government, but that the Government had not performed, 
and was not performing, its duty to India, in not having paid 
sufficient attention to the construction of common roads. As to 
the allusions to his friend Mr. Bidder—who ho regretted was not 
present on this occasion to answer those strictures as to the bridges, 
which he could do so much better than Mr. Andrew could do—- 
lie would only say ho was quite certain that Mr. Bidder never sup¬ 
posed for one moment that the Government Engineers were to give 
him any assistance in the construction of railway bridges. It was 
not in their province to have done so. Mr. Andrew would li ke to 
know what military Engineers in India knew about railway 
bridges ? Who ever for a moment imagined that they could gi ve 
advice on the subject ? All ho could say was, speaking to the best of 
his recollection, on two occasions the Government Engineers altered 
the sites of the bridges in the Punjab, to the great detriment and 
expense of the Company; and more than that, as had been alluded 
to by Mr. Bidder, the Government prevented tho company when 
giving the contract to Messrs. Brassey and Co. from arranging 
for three years’ maintenance, after construction. The result was 
that, in the first year after the opening of die Delhi line, some 
of the bridges over the large rivers failed, and the Company was 
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saddled with the expense instead of the contractors. As to the 
other matters, about the sidings on the Scinde line, and as to the 
He hide railway competing with the river Indus, he had never 
heard anything so extraordinary. The Scinde railway was never 
meant to compete with the river Indus. The object of it was to 
cut off the traffic of the delta of the Indus ; and he believed, ever 
fdneo the Scinde line had been opened, the traffic of the Jrnlus had 
been stopped upon the delta, and the railway had carried the traffic 
from the top of the delta down to Kurrachee. It was to avoid 
the delays, the dangers, and the losses of the navigation of the delta. 
As to comparing the Indus navigation with that of the Ganges, he 
was surprised. The Ganges navigation was greatly superior to 
that of the Indus. It was not necessary for him to follow further 
what had been read by Mr. Rendel. He considered the statements 
that gentleman had made, however valuable as the results of his 
personal experience, had been answered in anticipation; but 
possibly those babes in the profession, Messrs. Harrison, Bidder, 
and Hawkshaw, would have been instructed had they been 
present. All he would say was, the break of gauge in the Indus 
Valley system was a matter of imperial importance. He thought 
the opinion was unanimous that, whatever gauge might be ulti¬ 
mately adopted in India, no alteration ought to be made in the 
system of the valley of the Indus. Let the Government, if it so 
pleased them, introduce the nnttre gauge on subsidiary lines, but 
do not let them introduce a break of gauge on the system he had 
planned and advocated for so many years, a measure which could 
not fail to produce disappointment to the Government, and disaster 
to the interests he represented. 

Mr. W. B. Lf.wiS said, that he wished to refer to three points 
raised during the discussion, arid to illustrate what ho had to say, 
by information obtained by the Government of Victoria; but 
before doing so, he must express a hope that they might yet be 
informed upon whose advice this important step of the change 
of gauge in India had been taken ? Hitherto it had been sup¬ 
posed that the reports, to which frequent allusion had been made, 
had something to do with the resolution, but now they were 
told that those reports were written subsequently to the decision, 
and that with regard to the Indus Valley and Pcshawur lines, 
three of the Commissioners had purposely abstained from express¬ 
ing an opinion, while the ,fourth had reported adversely to the 
( ' rse which had been followed. It appeared to him that the 
isfir. was norrowedto the question of estimate, but throughout the 
document which Mr. Rendel had read, it was assumed that, by 
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adopting the narrow gauge there was to be an enormous saving 
gained. If that element was taken away, all he had urged became 
of very little value. It was also somewhat strange that reference 
should be made to traffic as it actually was, and as it had been, and 
that no reference should be made to the traffic as it was likely to 
be. In the colony of Victoria the question had been debated very 
keenly, and had been the subject of more than one Parliamentary 
inquiry. In tlio evidence given at the bar of the Upper House 
by Mr. Higinbotham, M. lust. C.E., the Engineer-in-Chief of the 
Government railways, Mr. Lewis found, with respect to 220 miles 
of lino, which the legislature had sanctioned, plans and estimates 
had boon prepared showing the difference of cost between a light rail¬ 
way on the standard gauge of 5 ft. 3 in. with 50-lbs. rails, suitable 
for tho traffic of the district, and d&pable of carrying the existing 
rolling-stock, except the engines, and a narrow gauge of 3 ft. 6 in., 
and the difference did not exceed £77,000. That was at the rate of 
£300 per mile. Those 220 miles would touch existing railways at 
three places; and the traffic-manager being asked for an estimate 
of the cost of transferring traffic at those points, gave £3,900 as 
the cost;. That sum, capitalised at 5 per cent., gave £78,000, 
which at once swept away the whole of the saving. In addition, 
it was pointed out that not only the cost of transferring the goods 
would have to be met, but that there must be special stations 
where the trains of each gauge could come alongside the samo 
platform ; and those were estimated at £6,000 each, or a total of 
£18,000; and further, that those lines being worked alone, and 
not being suitable for the rolling-stock on the existing lines, it wus 
necessary to add to the estimate, for rolHng-stook, say, one-third. 
The assumed value of the rolling-stock was £500 per mile; one- 
third of which would be £166 per mile; but, to make himself safe, 
the Engineor-in-< 'hief took only £100 per mile : that was equal to 
£22,000. The account then stood thus:— 

£ 

Cost of transferring traffic capitalised . . 78,000 

Oust of special stations .... 18,000 

Additional cost of rolling-stock . . . 22.000 

Total . £118,000 


Against this there was the saving of £77,000 for the narrow 
gauge, leaving a balance in favour of the existing gauge of 
£41,000. Pending the decision of the Government, tenders were 
called for, based on both gauges for two lengths of about 14 miles 
each, the rails to be provided by the Government; and it was 
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was £181 per mile, and in the other 
£150 per mile. If they substituted the higher of these two figures 
for the £350 taken in the foregoing calculation, they found the 
balance in favour of uniformity of gauge was increased from 
£41,000 to £78,000. That was an example of a not very short, length 
of line where the expanses con tingent on a change of gauge doubled 
the saving to be effected by a reduction of gauge* Those figures 
were arrived at by fair estimates, and confirmed by actual tenders 
for the work; and it seemed to him, if they only got a saving 
of £150 per mile or £180 per mile, then all the arguments of 
Mr. Kendo! and of the Author fell to the ground. 

The Author, arguing upon averages, assumed an average saving 
which, when multiplied by many miles of railway, gave so 
largo a total that, if maintained, it would become very important. 
The fallacy of this mode of reasoning was pointed out by Captain 
Tyler. As an illustration of this, Mr. Lewis would refer to in¬ 
formation given in Mr. Carl Pi Ill’s valuable report to the Agent- 
General of Victoria. In that report there was given tho cost of 
all the railways in Norway-—broad gauge and narrow gauge. The 
cheapest railway in Norway cost £2,765 per mile, and was con¬ 
structed on the 3 ft. 6 in. gauge; while the dearest line cost; 
£6,884 per mile, and was also on the 3 ft, 6 in. gauge. What 
was there called the broad gauge, or 4 ft. 8^ in. gauge, cost £5,812 
per mile. It appeared that in tho cost of the narrow-gauge lines 
of Norway there had been the enormous difference of £4,119 per 
mile, or more than 150 per cent. In the face of such figures as 
these it was absurd to look at such a country as India and to talk 
of an average cost that could he multiplied by ten thousand. 

With reference to the challenge which had been made to any 
one to “ question with a show of reason ” that if the broad gauge 
had been adhered to in India, the rails would not have been lighter 
than 60 lbs. to the yard, and tho general characteristics of the 
lines and stocks would have remained the same, he would men¬ 
tion that in Victoria, when the Government determined to make 
railways into the sparsely populated districts, their Engineer 
supplied estimates for them on the standard gauge of 5 ft. 3 in., 
constructed lightly, and at a very reasonable sum per mile. Now 
it seemed to him that what a responsible engineer in Victoria did, 
a responsible engineer in India could be found also to do. In Vic¬ 
toria, as in Great Britain, tho advocates of the narrow gauge ob¬ 
tained a grea t deal of popular sympathy. The Legislative Assembly 
passed, with a good deal of enthusiasm, a Bill for railways on the 
3 ft. 6 in. gauge. When the Bill went to the Upper House it was 
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subjected to careful inquiry at the bar of the House, and the result 
was, that the question of gauge was referred back to the Govern¬ 
ment for further information. The Agent General was requested 
to procure reports from the most eminent engineers in England, 
America, and Norway. All the reports could not be procured in 
time, but those from Captain Tyler, Mr. Carl Pihl, Mr. Harrison, 
and Mr. Woods were received in time to be taken in to consideration, 
oid the result was that the Government decided to make light rail¬ 
ways, as recommended by their own Engineer, on the old gauge; 
and the same Assembly which had voted for the narrow gauge 
rescinded that vote by a majority of four to one. He could not 
help thinking, if the question had been as fully ventilated with 
regard to India as it had been in Victoria, they would have seen 
a different result, and at all events they would not now be asking 
upon whose advice this serious and, as he believed, unfortunate 
step had been taken. 

Mr. G. Allan read, from a voluminous manuscript, the follow¬ 
ing remarks. None of the narrow-gauge lines of India being as 
yet completed, the Meeting was necessarily without information 
as to the actual cost of their construction*and working; and it 
was chiefly from the experience of other countries that facts could 
he obtained on which to form an opinion as to the relative advan¬ 
tages ot the broad-gauge systems and of the narrow-gauge systems. 
Ho proposed, therefore, very briefly to lay before the Institution 
some opinions of engineers based upon the actual construction and 
working of narrow-gauge railways in the United States, and par¬ 
ticularly of the representative narrow-gauge line of that country, 
the Denver and Rio Grande railway, the success of which had 
been so decided, that its gauge of 3 ft. had not only been accepted 
as the standard narrow gauge of the United States, but so vast an 
impetus had it given to railway enterprise in that country, that the 
number of narrow-gauge roads at present working, constructing, 
surveyed, and projected, represented a total of about 15,000 miles. 

The Denver and Rio Grande railway had Denver, the chief town 
of the territory of Colorado, for its northern terminus, and tra¬ 
versed in a southerly direction the great rocky or mountain plateau 
of the continent, running along the valleys of the watercourses 
for a distance of 850 miles to El Paso, on the southern borders 
of New Mexico. The two territories of Colorado and New Mexico, 
through which the lino passed, had very varied resources, and 
were together equal in area to four times the area of England and 
Wales; and although Colorado had bul a very sparse population. 
New Mexico contained more inhabitants than any state or terri- 
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toiy west of Kansas, except California; whilst Moxico, the adjoin¬ 
ing country, had a population of nine millions. The line would 
eventually be extended to the city of Mexico, and would form a 
great north and south trunk road of 1,850 miles in length between 
tho centres of both countries. 

I he first section, of 70 miles, from Denver wed opened for ti afflo 
16 months ago : 120 miles had been in operation for 8 months, and 
15P miles for 4 months. It had been visited by many of the 
leading railway engineers of the United States, and its'capacity 
for passenger and general business was admitted; whilst its reduced 
cost for construction and equipment had boon to them no less sur¬ 
prising. For purposes of comparison with this narrow-gauge road, 
the Kansas Pacific lino of 4 ft. 8| in. had been taken, because 
it was built by the same engineers, and partly by the same con¬ 
tractor, and passed through a similar but somewhat less difficult 
country. The average cost of the Kansas Pacific for construction 
and equipment was 24,500 dollars per mile against 16,000 dollars per 
mile for tho narrow gauge, representing a difference of 50 por cent, 
in favour of the narrow gauge. Tho rails of the broad-gauge line 
were 56 lbs. to the yard, and those of the narrow- gauge 30 lbs. 
to too yard; but he should state that the cost of transport for 
the light rails was so enormous that their price on the spot 
averaged £18 per ton, their cost in England having been only 
£7 12s. 6cl. J 

On this subject of cost, he could not do better than stuto the 
conclusions arrived at by the American Convention of Railway 
Engineers last year at St. Louis. It was composed of about fifty 
railway Engineers, Mr. E. Wraggo, M. Inst. C.E., being one of 
m vice-presidents. It was at that convention that tho gauge of 
3 it. was accepted as the standard for narrow-gauge linos, and 
compared with the broad gauge, the Convention, through its Com- 
mitn , felt justified in coining to the following conclusions on the 
question of cost:— 

1st. “That in very rough mountainous countries, whore it was 
not necessary to run fast or time trains, the cost of construction of 
a 3 tl. gauge road would not he over one-fifth of such roads as 
the Erie, Pennsylvania Central, and Baltimore and Ohio; and that 
too capacity of the cheap road could at any time be increased by 
capital, so as to do all the business for all time to come; thereby 
saving a large amount in first cost, and interest on the same, which 
was the strongest possible recommendation tor capital' to invest in 
narrow-gauge cheap reals, rather than in the expensive broad 
gauge.” 
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2nd. “ That in the broken, rolling country, where most of our 
roads ire constructed, the saving will be about as 1 to 2, namely, 
that the narrow gauge will cost about one-half as much as the 
present broad gauges have cost.” 

3rd. “ That in the slightly undulating prairie, or plain country, 
the cost of construction of a first-olass narrow-gauge passenger road, 
with the equipment suitable for a large freight as well as passenger 
business, will not exceed three-fifths of what a broad gauge would 
cost, with what is now called first-class equipment and road-bed ; 
and that the real comforts and safety of the narrow-gauge are fully 
equal to those on the three great government broad-gauge roads— 
the Union Tacifio, Kansas Pacific, and the Central Pacific.” 

Mr. Allan considered that these conclusions deserved great 
attention, as many of the engineers represented chartered narrow- 
gauge linos in operation or under construction, and were besides 
men of great experience in railway engineering. 

He would hand in a few additional memoranda in respect to the 
Denver and bio Grande railroad, which might be useful for refer¬ 
ence. 1 It might be worthy of notice that the covered wagons in 
use on that line would carry about 11 tons of Indian full-pressed 
cotton in bales. As regarded the general efficiency of the rolling- 
stock, the Convention reported as followsThe Denver and 
Bio Grande are doing a general freight and passenger business, 
and are carrying live stock, wool, lumber, and, in fact, every class 
of freight; and their officers give it as their unreserved opinion, 
founded upon actual experience, and which is concurred in by con¬ 
necting broad gauge roads, that they gain in every case where the 
size of the car comes in question, and that in no case is the extra 
room of the broad-gauge car equal to the loss in dead weight.” 

He thought that these facts were sufficient to prove the capacity' 
of narrow-gauge wagons to convey live stock, and they formed an 
equally satisfactory answer to the objection raised by Captain 
Gal ton against their complete efficiency for ambulance purposes. 
The German ambulance wagon of the latest type was 24\ ft. long, 
8ft. Sin. wide, and 6 ft. 10 in. high, and contained accommodation 
for 10 men, with 188 cubic feet of capacity to each occupant. 
The corresponding Denver covered wagon was 22 ft. 1 in. long, 
6 ft. wide, and 6 ft. high. It would accommodate 6 men, with a 
similar cubic capacity to each. Or, in other words, it would accom¬ 
modate more men than was stated by Captain Galton to have been 
carried by the German broad-gauge stock throughout the late war. 


1 Vide Appendix IV. 
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were the promoters of the Eio Grande line in their 
conviction of the success of their narrow-gauge line, that they 
undertook it. without government, state, or local aid, and they 
had now the satisfaction of seeing it, even in its present uncompleted 
state, yielding a dividend of 8 per cent, upon its paid-up capital. 

During- the last seven years Mr. Allan had acquired an intimate 
personal knowledge of the requirements and resources of India* 
ha ving reference not only to the nature of the country, but also to its 
commercial wants. He could safely affirm that, looking to the expe¬ 
rience of the construction and working of narrow-gauge railways, 
the whole of the traffic carried on the present Indian systems could 
bo, with the utmost facility, conveyed upon the new gauge adopted 
by the Government of India; and if the present type of construction 
— unfortunately extended over a distance of 5,000 miles in that 
country—was so groa t ly in excess of the demands upon it, how much 
more extravagant would it be to construct a secondary network of 
the same type. Those 5,000 miles of broad-gauge railway which 
had been laid out through the most populous and fertile districts 
of the country, enjoyed the privilege of conveying, on an average, 
some 675 tons of freight per mile of line per annum, or £ ton 
freight per train mile; whilst, on the diminutive line of 2 ft. 
gauge, in North Wales, there was a freight traffic carried per annum 
of 10,000 tons per mile of line. The passenger and goods traffic 
o pon the proposed extensions would be insignificant as compared 
with that commanded by the existing railways, and he would ask 
whether, if a line of 2 ft, gauge was capable of carrying in one 
direction only, as the Festiniog line did, fifteen times the average 
amount of traffic carried on the Indian lines, the metre gauge adopted 
by the Indian Government would not be amply sufficient for all 
possible requirements ? There were but three more points to he 
considered, and he would dispose of them in a fe w words. They 
were the question of speed, of break of gauge, and of fitness for 
military purposes. 

With regard to the question of spaced, ho need only mention that 
speeds of 35 miles per hour were frequently attained on the 
Festiniog, Norwegian, and American narrow-gauge lines. Mr. Carl 
Pihl considered that 25 miles per hour was a suitable constant 
speed on a do-lbs. rail; and that opinion was borne out by Colonel 
Grech wood, who lately informed Mr. Allan that the trains on the 
Denver and Eio Grande railway were frequently run at a much 
higher speed, and in fact that the ordinary running time of the 
trains over 120 miles, with 17 stoppages, was 8 hours ; whilst the 
Scinde railway, with 7 stoppages, on its 5 ft. 6 in. gauge, took 
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hours to travel 105 miles. As to the break of gauge in its 
commercial aspect, he was confident that the allowance of 4 d. 
per ton, made by the Author, would be found ample. The expe¬ 
rience of all other narrow-gauge lines was conclusive on that 
point. He should state, too, that a comparison of the conse¬ 
quences resulting to commerce between two of the main lines in 
England, had no reference whatever to the railways <5f a country 
which had only to carry half a ton per train mile, and with 
which to this day the native carriers by land and water sucoess- 
lully competed, not only for short, but for long distances. The 
inconveniences experienced in England had been dwelt upon, with 
little consideration of the very different conditions existing in 
Imhm There the evils would, practically, be little felt at present, 
and if hereafter they should—from the increase of traffic and the 
multiplication of the points of contact of the two gauges—-become 
serious, he ventured to predict that the broader gauge would 
succumb, as it had done in England, before its narrower and less 
costly rival. Tho fact was that by saddling so poor a country as 
Judia with an expensive system of railways, the British Govern¬ 
ment bad terribly checked its progress ; for even Mr. Andrew 
would not deny that had India possessed tho 15,000 milts now . 
to be given her, instead of the 5,000 miles it had taken a quarter 
ol a century to provide her with, her social, ancl commercial, and 
national progress would have been greatly increased. Was there' 
then such great reason to exult, with Mr. Andrew, on the blessings 
conferred upon the natives of India by charging them £18,000 per 
mile for their railways? Would railways be considered an ines¬ 
timable boon to this country if they could not hold their own 
against the old road wagon ? 

As to the military part of the subject, it was admitted that the 
.Snndo and Peshawur lines had great strategic importance, and 
that the plan adopted by the Government was, under the circum ¬ 
stances, the best. Having looked tho question of cost fairly in the 
lace, it had been decided to alter tho present two broad-gauge 
sections, and thereby to establish an unbroken narrow-gauge system 
between Peshawar and its natural sea-base at Kurrachee over a 
distance of 1.092 miles. The distance of Calcutta from Lahore 
was oyer 1,500 miles; and they had, very properly, looked upon 
a break ol gauge at Lahore as of tho less importance, and more 
especially as the intervening country between Lahore and Pesha¬ 
wur was desert. Lahore, in an emergency, must of necessity be 
Hie great centre and depot for all arms of the service, stores* and 
munit ions of war. A break of gauge, therefore, on the edge of a 
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lesart country and at the end of a lino 1,500 miles long, could not, 
for one moment, be set against the greater importance of a policy 
which had f( i its object the providing of a great system of railway 
communications, capable of doing all that could bo required of 
them without being, as with the present system, a terrible burden 
t > the country and a source of financial weakness. Mr. Allan 
thought it would bo admitted, even by the most earnest opponents 
of the metre gauge, that in adopting 5 It. 6 in. as the standard 
gauge in India, a ini stake had been made, and that a narrower and 
less expensive gauge would have sufficed for the wants of the 
country. If railway construction were now about to be commenced 
in India, he did not believe that any person present would advocate 
the adoption of the 5 ft. 6 in. gauge. But railway construction in 
India was only in its infancy ; the 10,000 miles they were told were 
to be now proceeded with represented but a fraction of what 
would be ultimately required; and the Government of India, in 
recognising the mistake that had been made and resolving that it 
should not be perpetuated, was acting in tho highest interest of the 
great country over which it ruled. 

Mr. J. T. Wood said, that during the discussion much considera¬ 
tion had been given to the question, if, under tho conditions of a 
load of tons on each wheel, a speed of 15 miles per hour, and 
a minimum goods traffic of 100,000 tons per annum over the 
greater portion of a Hue, there was any real economy in the con¬ 
struction and working of a railway on the m&tre gauge, over the 
construction and. working of a railway on the 5 ft. 6 in. gauge. 
Very few speakers, out of the many competent judges, had 
expressed a decided opinion of mark 'd advantage in tho metro 
gauge, under those conditions. He suggested that the attempt to 
substitute the metro gauge for tho standard gauge, instead of ren- 
dm iu ,r it subsidiary to it, was inconsistent with the spirit of the 
despatch from the Duke of Argyll of the 26th October, 1870, and 
wai not the way to meet many of the present requirements of 
India as regarded cheap and remunerative transport. 

It was usually considered a matter of course that the railway 
requirements of the military forces in India were of more import¬ 
ance than the railway requirements of the 240,000,000 persons 
who constituted the inhabitants of that country. He had no 
intention to go into the question of how or why England held 
India, but to confine himself to the provision of military transport, 
which was to take precedence of, and to be paid for by, ho public. 
It had been stated that the existing carrying capacity of a single 
line, on the standard gauge, was the power of carrying 1,800 
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troops, fully equipped, 280 miles in 24 hours for many days 
together. 1 The capacity of the incYtre gauge would, of course, be 
loss in proportion. This capacity, however, was perfectly insig¬ 
nificant compared with that of the English railways, by means of 
which above 100,000 troops could be concentrated on any point 
within 24 hours. They had, however, the power of greatly 
increasing the carrying facilities in India in any particular district 
where the standard gauge existed, not simply by the power of 
concentrating existing rolling-stock, but by the power of using 
the concentrated rolling-stock by means of additional sidings, 
which, with an ample supply of labour, could always be laid down 
in a comparatively short time. A break of gauge would take away 
this power. What was the economical consideration that had 
induced the Government of India to give it up, for at least some 
years to come, as regarded the Punjab lines? A contemplated 
saving of less than one halfpenny in the pound on the annual 
military expenditure in India, which exceeded fifteen millions 
sterling per annum, while 4 per cent, interest on the £530,000, 
which the Author estimated as the saving on the Punjab lines, 
was £21,200. 

But if Mr. Wood understood some of the previous speakers aright, 
it had been suggested that the power of carrying 11,000 troops, 
fully equipped, 280 miles in one week, would meet nil the pro¬ 
bable requirements of military emergencies in the Punjab. Jf so, 
that result was within the capacity of an ordinary tramway, not 
even worked by steam power; and the Government would not ho 
financially justified in making an expensive metro-gauge military 
railway to bo worked by locomotives, when its maximum require¬ 
ments could be provided for at a much lower cost. The Wimblodon 
tramway, which had cost considerably under £1,000 per mile, with 
four oars only, each pair of cars being drawn by one horse, had 
carried 2,538 passengers about 1,200 yards in one day. 

The despatch from the Duke of Argyll, which Mr. Wood had 
previously referred to, alluded to “ lines mainly valuable for 
strategic purposes,” and to “ the great military lines of India 
being now complete.” But if provision for military emergencies 
was to be omitted, and the ordinary military transport only to bo 
considered, let them apply the Author’s test of the use of those 
lines to the military, namely, the use actually made of them by the 
military. Statistics taken from the printed reports for the half- 


1 Vide Parliamentary Paper, 4th April, 1871, p. 39. “Report by Colonel 
Straohey* Colonel Dickens, and Mr. Rondel, 27th September, 1870/’ 
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ymt vuixx» B vu»» last showed the conveyance of the military was 
as follows Scinde, unde* f> per cent* of gross receipts; East Indian. 
Great India Peninsula, Madras, under 4 per cent, of gross receipts , 
Bombay and Baroda, under 2 per cent, of gross receipts; and 
Eastern Bengal, under 1 per cent. of gross receipts. fcffi that the 
ordinary military traffic did not amount to one twenty-liltii part 
of tlie general traffic of the country. 

It was stated in the Paper that the transport of the utmost 
amount of traffic to he expected on any of the contemplated lines 
would certainly not be beyond the capacity of the metre gauge; 
and that, on the contrary, that capacity would probably suffice for 
the traffic of the existing 5 ft. 6 in. gauge. Now what were the 
conditions which had to be provided for, and which wore con¬ 
sidered by Government essential to the maximum of success ? 1, a 

charge of \(L per mile for passengers; 2, a charge of hd. per ton por 
mile for goods; 3, an uniformity of gauge for the subsidiary lines ; 
and 4, a net return, on the average, on the outlay of not less than 
4 per cent. 

Clearly the arrangements to be made must depend on the amount 
of the traffic estimated in each particular case ; and speed might be 
considered as only required for exceptional cases, and therefore be 
disregarded. The estimated traffic might not he sufficient to finan¬ 
cially justi fy the making of any kind of road. They might have to 
begin with a tramway adapted to a load not exceeding half a ton 
por wheel, and to be worked by manual labour until the traffic 
justified the use of animal draught or steam power, and ultimately 
the conversion of the tramway into a 5 it. 6 in.-gauge railway; 
l it .; if they began by a locomotive railway in the first instance, 
when the estimated traffic would not justify it, they would in¬ 
evitably impose an unnecessary burden on the tax-payers. It was 
essential that the cars and wagons on the m&tre-gauge tramways 
should be so constructed and be made of such dimensions that 
several of thorn could be Conveniently rolled into, and Carried on, 
ari ordinary wagon of the 6 ft. 6 in. gauge. This would go far 
to remedy the evils of tlie break of gauge as regarded economy in 
the supply of rolling-stock—by enabling an interchange of stock 
between different tramways to bo made—and as regarded the 
transport of goods liable to damage by handling. The dimensions 
of the rolling-stock proposed, as given in Mr. Guildford Moles- 
worth’s report, /ere such, that only a single wagon could be 
placed on a standard-gauge wagon, and some of the stock, when 
so placed, would make the load too high for the standard dimen¬ 
sions of the Indian railways* 
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As regarded the capacity of the metre gauge sufficing for the 
traffic of the existing 5 ft. 5 in. gauge, Mr. Wood had doubts as 
0 10 cotton being carried on the metre-gauge lines as 

economically as on the 5 ft. 6 in.-gauge lines. But he had 
no doubt that the mfitro guage was not economically adapted to 
tho traino of the district he was more particularly interested in- 
toe district of Eastern Bengal. He would state that, on the 
eastern Bengal railway, they had the evils of break of gauge 
ami keen water-competition to contend with. There was a 
break: of gauge between the railway and the warehouses in the 
city, at one end of the line, and another break between the 
rail and the boats on the rivers, at the other end of the line 
.these breaks alone deprived the railway of an enormous amount 
of traffic. J o obviate one break of gauge they had gone to a very 
heavy expense in bridging a river, and had not yet got the cost 
of r*" n « Jt ,Wl1 t0 the Author’s 4 d. per ton. The actual 
cos, of transfer of goods between the railway wagon and a vessel 
alongside might work out at less than' 4 d. per ton, but the delay in 
. m transfer of 1,000 tons was 2A days, and the traders had 
found it economical to use sacks for grain and seeds, for the 
two of which they paid per sack per trip. There were 
three kinds of traffic which they could not carry on a nfotrp . 
gauge line without having greatly to increase—probably to double 
- the number of trains, namely, jute, passengers, and fresh pro- 
visums. The distance was 152 miles. The goods trains were 
x hours, the passenger and provision trains 7f hours on the 
jouriuy. Jute measured about 10 lbs. to the cubic foot; it was 
earned cither in wooden wagons of 1,003 feet capacity, 18ft x 
fftt X 7 ft,., or in iron wagons of 1,700 feet capacity. They carried 
ast year B0,000 tons of jute during the 0 men tin of the season, almost 
the whole over 152 miles, but 250,000 cubic feet in a day was only 
a fair day s work. It would have required at least 400 trains more 
to have carried the same quantity by the metre gauge, and as the 
traffic was all one way, ihey would have had the cos* of 300 train 
.miles run over every mil© to set off against the interest of any 
saving that could have been effected by the metre gauge; which 
hitler, according to the Author’s calculation, would not have 
exceeded £50 per mile. Next, as regarded passengers, they had 
1,500,000 per annum to carry an average distance of not less than 
35 miles, and they could not afford to go at r slew rate; this 
would necessitate additional trains for the metre gauge. There 
had been instances’ in which their existing carriages had been 
blown over in a storm, so that the Canadian or any enlarged 
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carnage on the metre gauge would not bo safe. The fresh pro¬ 
vision traffic was considerable, and required in a hot climate much 
space and peculiar arrangements. 

Mr, Wood had alluded to the necessity of adapting the metre- 
gunge tramway wagons to being transported by the 5 ft. 6 in.-gauge 
wagons. He anticipated that might bo a solution of the difficulty 
of collecting and delivering much traffic from terminal stations 
in the large towns of India and from feeding tramways, and would 
greatly facilitate the transport by rail, in India, of many articles 
liable to pillage and injury in transport, such as salt, tea, opium, 
indigo, grain, and seeds. He laid no stress on the carriage of the 
dead weight, because he knew, by experience, that the haulage of 
a full train with a paying load of 300 tons required the corn 
sumption of J4 more coal only, than the haulage of the same train 
empty. 

He dissented from that portion of the Paper in which the 
Author argued that:-“On the reasonable supposition that the 
rates and fares of the guaranteed railways are fixed with a view to 
the production of the largest possible revenue, their gross earnings 
may be regarded as representing what the people of India, for 
whose benefit the railways were made, are willing to pay for 
such benefits; in other words, what, in their opinion, these 
benefits are worth. By being made to pay for the said benefits 
£1,600,000 over and above the amount represented by the gross 
earnings, they are plainly paying £1,660,000 more than the 
persons who use the railways, and who ought to he tolerably 
good judges of that particular point, do believe the said benefits to 
be worth” 1 If it was wished to take the test of the user of the 
lines, let the work done as measured by passenger mileage and ton 
mileage be taken—the mileage of the soldiers and military and 
government stores—the mileage of the letters and parcels trans¬ 
mitted by Government, a large portion of the 77,000,000 lotters sent 
through the Indian post-office last year; but they should not take 
the amount that under a system of average rates and fares, instead 
of rates and fares applica ble to each particular case, had been charged 
for railway transport in India. A railway in India, as regarded con¬ 
struction and working, cost as much or more than a similar railway 
in England ; hut in England they charged a third-class passenger 
one penny a mile, while in India they charged him only three- 
eighths of a penny. JS'oar and round London it is now considered 
good policy, that the rate-payers should he under the obligation 


! Vide ante, p. 7. 




STATE UAtLvVA Y8 OF INDIA. 

repair the roads for the public good, and' they had 
recently done away with all toll-bars. If they admitted a similar 
obligation, on the part of the Indian Government, to provide 
facilities for locomotion, the deficit would represent a payment, 
by the state, of an amount of 4 per cent, only, of the annual 
taxation, to obtain the enormous indirect benefit conferred by the 
railways on the community. No inconsiderable portion of the 
soreness attending the deficit might, however, bo attributable to 
breaks of gauge of a different character to that of the break 
between the metre gauge and the 5 ft. 6 in. gauge. There was the 
break of gauge between England and India; the break of gauge 
between the guarantors and the guaranteed; the break of gauge 
between the different departments of Government; ancl lastly, 
the Ad. deducted by the English Chancellor of the Exchequer 
from the income of the shareholders, in pursuance of a narrow- 
gauge policy, from those who have constructed the railways in 
India; a sum in itself more than amply sufficient to pay the interest 
on the assumed extra cost of preserving the uniformity of gauwo 
on the Punjab linos for ‘ Imperial ’ purposes. 

Mr. George Berkley said he ventured to make a few remarks 
on this important, subject, chiefly because during the last thirty years 
ho had opportunities of obtaining a somewhat special .experience 
which should have enabled him to form an opinion upon it. Since 
the year 1849, his attention had been daily dir ected to the making 
ami working of railways in India, and during that period he had 
visited India twice, and had traveled over the greater part, of 
the existing lines of railway. Prior to that, in ' 1843, he had 
represented his great master, Mr. ltobert Stephenson, Past-1 resident 
Inst. C.E., iu altering the gauge of the Eastern Counties railway 
from a width of 5 ft. 0£ in. to the ordinary 4 ft. 8£ in. gauge; ami, 
subsequently, in attending daily the meetings and experiments of 
the Gauge Commissioners. Mr. Berkley was also engaged in all 
the battles of the gauges. 

The statement which had been read by Mr. Bendel was chiefly 
remarkable for its omission of the main element under considera¬ 
tion, namely, the comparative cost of lines of the 5 ft. 6 in. gauge 
• and of the 3 ft. 3 in., or metro gauge, and on account of the state¬ 
ment that ho had expressed no opinion on the introduction of 
a narrow gauge on the Punjab railways. The question of uni¬ 
formity or of non-uniformity of gauge not having been referred 
to Mr. Ren del, or the other commissioners who reported in 1870, 
the question naturally was, by whose advice were the narrow gauge 
and tho breaks of gauge introduced ? Certainly not by Mr. Moles- 
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i; the Chief Engineer to Government in India, as that gentle¬ 
man, in 1862, reported against the introduction of the narrow gauge 
into India, and in his report on the state railways he said that on his 
arrival in India he was informed, that “its adoption was a question 
which had been settled, and was not to be reopened.” A probable 
reason for the introduction of the narrow' gauge appeared in 
General Strachey’s statement, that the Government could not 
disconnect the two separate questions of the suppression of the 
companies and the change of gauge. Mr. Berkley could not 
understand what the one had to do with the other. It could 
scarcely have been imagined that Such a reason could have been 
pleaded, if Mr. Rendel had not stated that “ the simple reason for 
doing so was, that at the time the gauge was settled it was the 
intention of the Government of India to adopt for India the French 
system of weights and measures,” which reason seemed to Mr. 
Berkley to be equally inappropriate. 

The important feature of the Paper prepared by General 
Strachey, and which had been read by the Secretary, was the 
statement that the comparison which guided the Indian Govern¬ 
ment was that of two things which were not comparable, 
namely, of two railways, one of which had a capacity vastly 
superior to, as well as being more complete than the other* It 
was thus, Mr. Berkley believed, that a great deal of misconception 
had arisen. Lord Lawrence and Mr. Danvers had both made the 
same mistake. Lord Lawrence Compared existing railways, which 
cost £12,000 per mile, with estimates for the narrow gauge purport¬ 
ing to cost £7,000 per mile. Every one must know that no such 
difference between the cost of lines of the two gauges, assuming 
them to be of equal capacity, could possibly exist. General Strachey 
and those gentlemen introduced a comparison of cost based on 
false data, which appeared to have been quite understood by 
the Author, who did not make a comparison between a railway 
with rails weighing 75 lbs. per yard to bear a load of 6 tons per 
wheel, and another line with rails weighing 40 lbs, per yard to bear 
a load of 3 tons per wheel, but who made the fair com pari sou 
between two railways constructed with light rails to carry equally 
light wheel-loads. 


It had been stated by Mr. Rendel that railways of the .5 ft 6 in. 
gauge, or even of the in&tre gauge, were not justified in India, because, 
though the country was very populous, the people were very poor. 
It seemed to Mr. Berkley that Mr. Rendel and the Government had 
fallen into the error of taking simply the state of things as they 
actually existed. They had not considered the increase of wealth 



and of commercial activity caused by the introduction of railway*; 
into a country. The idea of the Government on this point, Mr. 
Berkley ventured to say again, was based upon misconceptions. 

it had been alleged by General Strachey that if the state 
railways had been made on the 5 ft. 6 in. gauge they would have 

been.not might have been —made with heavy rails. Now the 

Government having taken the construction of those lines into 
their own hands, and employing their own officers for the purpose, 
Mr. Berkley was quite at a loss to conceive why those officers 
should not make them of the same capacity as the proposed 
narrow gauge lines, ft had been pointed out to him as a proof 
that they would not, that when the Government decided to make 
the line to Hyderabad on the 5 ft. 6 in. gauge they adopted a 
heavier rail than they were going to adopt for the narrow gauge. 
Mr. Molosworth, however, had explained this by saying that the 
Government found there was a large traffic on the Hyderabad 
lino, and they desired that it should bo worked by the stock of, 
and in connection with, the Great Indian Peninsula railway. 
They also found another railway had a surplus of rails weighing 
f>0 lbs. per yard, and other materials suitable for tho purpose, 
and therefore they laid the line with the heavier rail. Mr. 
Berkley did not think that such an exceptional case could he 
taken as a proof that all state railways under state influence, 
though the gauge was 5 ft. 6 in., would be laid with heavy rails. 
General Strachey seemed to think they could not send their 
wagons over light railways, because, he said, they weighed 16 tons, 
and had only 4 wheels. Now Mr. Berkley was not aware of 
the existence of any such wagons, but if there should be one or 
two of that exceptional construction it would be advisable to 
put another pair of wheels under them. The Author also spoke of 
the difficulty, in case of emergency, of sending the locomotives of 
tho existing railways over tho light rails; therefore, he said, a 
large stock of surplus locomotives must be kept to meet those 
emergencies. That was answered by Mr. Bruce, who stated, very 
properly, that they could use heavier engines at a slower speed. 
When, however, they knew the speed on the state railways was 
to he only 15 miles per hour, Mr. Berkley did not hesitate to say 
they could use locomotives existing in the stock of the guaranteed 
lines, at that speed, in all cases of emergency. 

lie did not think that any one would dispute what was stated 
by Lord Lawrence- first, that they should be guided by past 
experience; and secondly, that economy-true economy—should 
be the object of them all. It was especially tho engineer’s business 
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complish the object desired at tho least cost. The Author 
started upon fair principles, and logically argued the ease, hut Mr. 
Berkley ventured to think his data and premises were incorrect. 
The question which that gentleman had asked was this:—"What 
were the comparative estimates of the cost of construction and 
working, and the degree of present and future usefulness of lines of 
equal capacity on the 5 ft. 6 in. gauge and on the mlitre gauge, 
introduced into India under the existing circumstances of railways 
in India? The Author argued, if Mr. Berkley understood rightly, 
that tho existing lines had not been justified by the traffic that 
came upon them; that the people of India had been heavily 
taxed in consequence ; that 3 ft. 3 in., or metre-gauge lines, 
could ho made to do all the work, and that they could be made 
at a saving of £1,000 per mile; and further, that the evil of 
Break of gauge was represented by an estimate based on the 
small amount of present, traffic at the Lahore station, and hence 
that it might he valued at a charge of 4d, per ton. Mr. Moles- 
worth stated, that some 2,800 miles of state railways were under 
construction, or were now intended to he made; and Mr. Berkley 
thought it hotter to deal with that which was probable, rather 
than with tiie mythical 10,000 miles, which represented nothing 
but a number of round figures which had been ingeniously intro¬ 
duced into the discussion, while the number of breaks of gauge 
consequent on their construction had not been referred to—the 
evil, which would arise at Lahore being alone mentioned. 

With respect to the present railways paying and being justified, 
he would say, in the first place* that the gross traffic did not 
represent by any means what the Indian people were willing to 
pay for the railways. They could not use the railways as much 
as they desired. He was glad to be supported in hi$ views on 
this point by Mr. Bendel's statement. There were, in fact, very 
lew had weather roads: and therefore traffic could not bo brought 
to the railway stations during the monsoon. The stock, establish¬ 
ment and capacity of railways had to be provided, to earn tho 
dividend in some seven months of the year, instead of during 
twelve mpnths. Iloads were indeed much wanted in India for the 
benefit of the conntry, as well as for the advantage of the existing 
railways. 

It had already been said that the construction of railways was 
justified by advantages not represented by dividend. There were 
certain parts of lines existing which did not and could not have 
been expected to pay any one, except the Government for strategic 
purposes; and over tho whole of the lines the mails passed free, 
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with the exception of a small charge for the sorting carriages. 
The Officers, soldiers, and the army followers traveled at much 
reduced fares, resulting in a very large saving to the Government. 
It would also he generally admitted that the effect of railways, 
made by Government, could not be argued, as proposed by the 
Author, simply upon the question of whether the dividend was 
3 per cent, or more. "When the effect of the introduction of rail¬ 
ways into India was under consideration, the increased prosperity 
of the country, consequent thereon, should he taken into account. 
Now what had been the effect of railways upon the country 
already ? Talcing the year 1849, before the railways wore com¬ 
menced, the imports into the country—representing the comparative 
condition of the people—were about £8,300,000, and twenty years 
after that period they were £36,000,000. Taking the exports, 
representing the productiveness of the country, beginning at 
£16,000,000 in 1849, they roso to £53,000,000 in 1869. Was that 
no justification for the construction of the existing railways in 
India 9 Again, in the article of cotton the value exported, in .1849, 
was about £1,775,000, and in I860, and since that date, the value 
exported had been upwards of £20,000,000. A number of other 
products had been much more largely cultivated. The export of 
j ate had risen from about £68,000 to about £2,000,000; timber from 
£28,000 to £268,000.; seeds from £71,000 to £2,000,000 in that 
twenty years. Did not that show that the growth of the wealth 
of the country had expanded with the construction of railways, 
which had given tho required facilities for the carriage of the 
produce to the shipping ports? 

In one of his valuable and interesting reports—written in 1860 
—Air. Danvers stated that more than Id. per pound was saved 
by the railways in tho carriage of cotton : taking the quantity 
carried during late years, this saving had been from £2,500,000 per 
annum to £3,500,000 per annum; and in each of tho years 1864-GO- 
GO, instead of £1,750,000, as in 1849, £35,750,000 worth of cotton 
was exported. The quantity, producing this enormous amount, 
could not have been carried to the shipping ports, if it had not 
been for the railways, and therefore it would not have been grown; 
and the difference in tho value of that article alone in those three 
years exceeded 100 millions sterling, or more than the cost of all 
the railways put together. 

Tho limited dividend now earned did not represent tho required 
capacity of the existing railways. The traffic was bulky; the 
rates were not high, and the period, during which the dividend 
was earned, extended over only about two-thirds of the year. Rail- 
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rust be capable of carrying at least the maximum existing 
traffic, which had amounted to about £132 per mile per week on a 
part of the Great Indian Peninsula railway, where the ruling 
gradient was 1 in 120, and to about £100 per mile per week on 
on incline of 1 in 40, of 14 miles in length. The power required 
to work this traffic, on such gradients, was fully as great as that 
which was necessary to work thq traffic of the London end of the 
London and North Western railway over its gradient of 1 in 330. 

It had been requisite to increase the power of the locomotives 
employed until they were as powerful as any in this country. The 
traffic which had existed could not be carried on the light 3 ft. 3f in.- 
gauge railway proposed by the Government. The traffic had in¬ 
creased, as had been explained by Mr. Price Williams, and it would 
certainly continue to increase. 

The traffic on English railways, between the years 1849 and 
1867, had increased in proportion to the increase of capital ex¬ 
penditure in the following ratios :■■■■•- 

Capital expended, 120 per cent. 

Passenger traffic receipts, 240 per cent. 

Goods traffic receipts, 400 per cent. 

It was, therefore, not surprising to find, that the exports from 
Bombay, which wore very largely carried by railway, had increased 
between 1849 to I860 from £6,000,000 to £24,000,000. 

In the absence of Mr. Fowler, ho wished to make an observation 
on a misapprehension which he thought had arisen respecting 
that gentleman’s report. Tho Author had based his calculation of 
cost, partly on figures found iu Mr. Fowler’s report, and, with the 
skill of an advocate, he had averaged those w ith other figures given 
by Mr. llawkshaw. Mr. TIawkshaw had given an explanation of 
his figures, but Mr. Fowler was not there to explain his figures. 
Mr. Harrison and Mr. Bruce criticised, with fairness and truth, 
the basis of the estimate m Mr. Fowler’s report. Now a careful 
reading of that report led Mr. Berkley' to believe that the Author, 
as well as Mr. Harrison and Mr. Bruce, had been labouring 
under a misapprehension. Mr. Fowler stated distinctly, that tho 
“ dimensions, quantities, and prices ” were assumed by him to be the 
same as those adopted by the other Commissioners—Messrs. Strachey, 
Dickens, and Rendel—for the purpose of comparing the cost of a 
2 ft. 9 in. gauge, and a 3 ft. 3 in. gauge, the adoption of one, or 
the (»ther of which, w r as the practical question referred to tho Com¬ 
missioners ; and Mr. Fowler added, to make this clear, “ that in 
carrying out the work I have advised the reconstruction of each 
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detail/* He guarded himself l y those words from its being 
assumed that the dimensions, &o., were the bases on which he 
would calculate the difference of cost between the 6 ft. 0 in. gauge 
and the narrow gauge. 

The subject of cost was all-important in this discussion; for, in 
the words of the Author, the only reason vt for adopting a narrow 
gauge, was belief in its superior economy.” Mr. Berkley had, there¬ 
fore, taken the trouble, with the permission of Mr. Bruce, to examine 
that gentleman’s estimates; and though lie did not exactly agree 
with Mr. Bruce in the figures he arrived at, Mr. Berkley found that 
ho had adopted a true method of comparison between the cost of lines 
made on the 5 ft. 6 in. gauge and on the metre gauge. Mr. Bruce had 
to construct 21G miles of line on the nuYtre gauge. E very work was 
designed, and the quantities were ascertained. He designed them 
over again, making them sufficient for a lino of equal capacity on 
the 5 ft. 6 in. gauge; tho difference of the quantities were 
valued at the schedule rates of the contract, and he thus arrived 
at the correct figure representing the difference of cost. Why Mr. 
Berkley did not quite agree with Mr. Bruce’s result was, because 
he did not think that works designed for a railway generally 
represented all the works that were required ; therefore he thought 
there might be a percentage of contingencies, larger than was 
allowed by Mr. Bruce, which, would tell upon the difference of the 
quantities, as well as upon tho quantities themselves. Therefore 
Mr. Berkley preferred to put the extra cost at .£250 per mile, instead 
of £200 per mile which Mr. Bruce had given. To check thin 
further, ho had, with the assistance of Mr. Manning—who had 
been for sixteen years in India, employed on the construotion of tho 
Great Indian Beninsula railway—taken out tho quantities for 
upwards of 1,200 miles of the Great Indian Peninsula railway, 
and had applied to tho difference of the quantities of earthwork, 
ballast, masonry in bridges and culverts, iron bridges, &c., the 
schedule rates at which such works had been executed, and he thus 
had arrived at the excess of cost of a 5 ft. 6 in. gauge line over 
one on the smaller gauge, in the country traversed by the 1,275 miles 
of the Great Indian Peninsula railway. The sleepers, which formed 
the most important item of excess, he took at the value per cubic 
foot at which they were delivered at Bombay, and charged them 
with 600 miles of railway carriage and 50 miles of land carriage. 
The result of that calculation was a difference of £400 per mile. Mr. 
Bruce was having his earthwork done for 4cZ. per yard ; the average 
price on the Great Indian Peninsula railway was 8 d. per yard, and 
other prices in Madras were lower than those ruling in the Bombay 
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; but Mr, Berk y desired to err, if at all, on the shle of 
over-estimating the excess of cost of the railways on the 5 ft. G in. 
auge. Tie felt sure that the average difference of cost in India 
.mild not exceed £400 per mile. This difference of £400 per 
,.life was in excess of that which they would have experienced; 
but assuming this amount, the account on tbe Punjab railways 
stood thus :—773 miles at £40<' - £^09,200 - saving by metre gauge; 
while the cost of laying the third rail and of extra rolling-stuck 
would be £047,877 : showing a balance in fa vour of the standard 
gauge of £338,077. To this must be added the cost of the tran¬ 
shipping station, the cost of working it, and the cost of maintaining 
the third rail, where laid. If therefore economy was to be regarded, 
tho cheapest thing to do was to lay the 5 ft. 0 in. gauge, with 
light rails, on the Puujdb lines. 

The saving which would be effected by making railways on the 
infrtre gauge had not been stated by Mr. hendel, but Mr. Molesworfch 
had given his opinion, M that the saving in first cost of construction, 
between a narrow gauge line, and one on the standard gauge, was 
not large.” Mr. Berkley had reported on tho subject of the gauge 
of the Indore line, in which the commercial element was combined 
with the strategic element; whioh rendered it a case of, at least, 
as groat importance as the railways in the Punjfib. It com¬ 
menced by a junction with the Great Indian Peninsula railway 
at Khundwa, about 380 miles from Bombay, and formed part of a 
through route, from that city and shipping port, to Agra, Delhi, 
and the north-west of India. By the construction of the proposed 
state railways passing Indore, on the metre gauge, breaks of 
g.aige would ') v established on that most important line of com¬ 
munication, at Delhi, at Agra, and at Khundwa, as well as at 
Lahore, and the prosperity of tho district would be sacrificed ; for 
while ther- was excellent iron ore and limestone, which had been 
worked on the state line, the coal necessary to utilise it was on the 
Great Indian Peninsula railway; in fact, the break of gauge at 
Khundwa would separate the coal, tho iron, and the limestone 
districts, as well as important cities, districts, and military 
stations from their Gripping port, and from the metropolis of 
western India. lie believed there could not be any saving of cost 
equivalent to tin se serious disadvantages. 

He did not propose to discuss, in any detail , the questions of the 
cost of maintenance and of working. Maintenance, he believed, 
would be practically the same on both gauges. The sidings on the 
narrow gauge must, necessarily, be longer, and therefore both their 
first cost and their maintenance would be greater on the narrow 
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gauge than on the standard gauge. The advantages in point ot 
economy of working would, in his opinion, ho on the side of the 
e ft. 6 in. gauge. On this subject he would quote Mr. Mol os worth, 
who, in his report on the State railways, when speaking of the 
assumed superiority of the narrow gauge—in respect of dead load 
to load carried—said that it was a fallacy, and also stated—that 
which overy one who knew India would confirm—-that the traffic 
on the Indian railways was bulky, and that for bulky material the 
broad gauge was tho more advantageous. 

It had been argued, that a break of gauge in India was very 
different from a break of gauge in England; but whether in 
England or in India the evil would ho in proportion to the amount 
of tho traffic, and to the character of the traffic passing the point 
where the break was established. But the comparative inefficiency 
of the natives at tl . stations, and the pilfering and bribery going 
on, made it more serious in India, than in England, and it must ho 
borne in mind, that it would affect the prosperity of the community 
quite as largely as : b would affect the prosperity of the company. 

Again, ho found Mr. Moles worth had considered this subject, and 
had reported that tho break of gauge was a “ very serious evil,” 
tho amount of which was more than equivalent to 20 miles of 
carriage along the line, which he “understood was the estimate of 
traffic-managers.” Tha t was tho expression of the Engineer~iu-( ‘kief 
of the State railways of India, with reference to ordinary traffic; 
but in speaking of tho transferring of ordnance and ammunition, 
he said they, as yet, knew very little about it, and that it was neces¬ 
sary that a series of experiments should be made. Yet, before they 
had made tho experiments—required to prove the efficiency of lines, 
necessary to ensure tho safety of the empire—they were constructing 
these lines on a gauge the capacity of which was as vet unknown. • 
Without going into details, which he had at hand, with reference to 
the Great Western railway, he might briefly mention, that out of 
893 miles of broad gauge—7 ft.—650 miles had been altered to 
the 4 ft. in. gauge; and he did not hesitate to prophesy that 
only a brief poriod would elapse before all tho rest would be altered. 

It was difficult to arrive a f tho details of a Bailway Company’s 
accounts; but there had been votes taken which gave a pretty good 
clue to the outlay ; and he did not hesitate to say that the cost of the 
adoption of an uniform gauge on the Great Western railway would 
amount to fully a million and a half sterling. Notwithstanding that 
enormous expendiiuie the company had, partly by getting rid of 
the evil of break,of gauge, risen from a state of great adversity to 
the position of due of the most prosperous railways of England. 
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partly from a combination of other circum- 

.., _ _ ...creased prosperity was largely due to the 

establishment of uniformity of gauge. It had been urged by 
General Strachey, that the experience as to this English railway 
would not apply to India. Now was this true ? 11 so. why had 

the Commissioners calculated on an expenditure of £827,177 on 
the Punjab railways, to avoid the evils of break of gauge? and 
•why did Messrs. Strachey, Dickens, and Beudol contemplate that 
it might be necessary to lay a third rail on the 5,000 miles of 
existing railway in India at an estimated cost of £5,000,000 
sterling? 

Mr. Berkley had entered on the consideration of this question 
with an earnest desire to see whether somo compromise could not 
bo introduced; because, though.tho Government might have made 
a mistake, they had bought materials for tho state railways, and 
the question naturally arose, could they not use them somewhere? 
Must they sell them at a loss? If they did as tho Eastern Counties 
Company bad done, in day s gone by, namely, make a present sacri¬ 
fice to obtain an uniform gauge, they would, in his opinion, do 
that which was commercially wise, and which would bo for the 
benefit of the country; but if this was too much to ask, perhaps 
the material purchased might bo utilized on some of the proposed 
lines? Knowing India moderately well, and considering tho fact 
that they had scarcely any roads to the present stations, that tho 
land required irrigation, and that tho harbours in India wanted 
docks, he ventured to suggost, that the Indian Government had 
yet a great deal to do, before entering upon tho construction of 
10,000 miles of railway ; and that it would ho wise to proceed with 
those works which, would increase tho productiveness of tins land 
and utilize the existing railways, and to make only such now lines 
as would be feeders, or were strategically or commercially necessary, 
at the present time, in the cheapest way they could,by the adoption 
of inferior gradients and light rails on the standard gauge. 

Colonel J. P. Kennedy, in an authorized communication through 
tho Council, stated that he generally concurred in what had been 
said in regard to tho ovil effects of a break of gauge. Still ho main¬ 
tained that if there wore no railways in India, and a gauge had to 
lie chosen, the 8 ft. b in., or metro, gauge was not the one which 
should bo adopted. It could be incontrovertibly proved that such a 
narrow gauge was wholly inapplicable to the peculiar traffic of India. 
The proper principle was to make the width of tho wagon-load 
proportionate to the width ot the gauge. It, as proposed, tho 
load was projected laterally beyond the baft, or gauge ol the 
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so as to carry the broad-gauge load on the narrow-gauge 
line, accidents would inevitably result from such a violation of the 
ordinary law -; of equilibrium.. Ho had carefully classified the goods 
traffic conveyed over the Bombay, Baroda and Central India rail¬ 
way, 312 milos in extent, during the years 1870 and 1871, aecoro 
ing to the approximate specific gravity, per cube foot, compared 
with the bulk per ton of each kind of goods; 1 and he had arrived 
at the conclusion that such a classification was the only test by 
Which the fitness of different railway gauges, or the proper distance 
between the rails of the wagon track for the conveyance of traffic, 
could possibly be established, as affecting the relation existing 
between the bulk and weight of the prevalent classes of product to 
be conveyed in any country. It showed that the fitting gauge for 
the conveyance of light products must be wide—while that for 
conveying heavy minerals might be narrow, and that the wide 
gauge suited both light and heavy traffic. It also proved that the 
6 ft. 0 in. gauge, established for India in 1851, was the most 
suitable that could have been selected; whilst the 3 ft. 3 in. gauge, 
now sought to bo established, w ould not merely introduce the 
inconvenience of a break of gauge, as in England, but, in addition, 
inflict a permanent injury upon the commerce of the country, by 
providing a wholly unsuitable means of transport for the products 
to be conveyed. 

Mr. J. W. Guovh’R, in an authorized c<>m muni cation through the 
Council, stated that the entire question of Indian gauge should be re¬ 
considered. It was true that nearly 5,000 miles of railway had been 
constructed on the 5 ft. 6 in. gauge, but it was stated that 10,000 
more miles had yet to be laid down, and if so, he would ask whether 
it would not be wiser to alter the gauge of the existing lines, rather 
than to perpetuate an error for the sake of preserving uniformity? 
At the first view, such a suggestion might appear startling, but 
he believed a little consideration would show, that char ging the 
gauge was not so formidable an undertaking as persons might 
suppose. In the course of the last year ho had to make several 
estimates for railways of considerable length and of various gauges, 
in the Austrian Empire—the lines running over a level country, such 
as the plains of Hungary. In considering the question of the gauge 
which should be adopted, be arrived at the conclusion that the saving 
of a metre-gauge lino/over one of 4 ft. 8^ in. gauge, was from 10 per 
cent, to 12 per cent., according to circumstances. Ho believed that 
amount could be saved in constructing a line on level ground, but 


* 
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enrlrough country had to bo dealt with, the saving which would 
arise from adopting t.ho narrow gauge would be much greater. 
Much depended upon the sharpness of the curves, and the manner 
in which the lino could be made to accommodate itself to the 
mountain faces. In some places, particularly in the Austrian Alps, 
he found that he could get a very fair line on the narrow gauge 
■it a moderate cost, with sharp curves, where it would be commer¬ 
cially impracticable to take a 4 ft. Si in. gauge line with curves of 
10 chains radius. The real question appeared to resolve itself into 
this :—Was the 5 ft, G in. gauge in India made the most of, or was 
it not to a great extent wasted, and therefore superfluous ? Which 
meant, could not the same-sized vehicles which were now placed upon 
it, be equally well carried upon a narrower gauge ? In Canada, 
on the Toronto Grey and Bruce railway, vehicles having bodies 
8 ft. 6 in. wide, precisely the same width as the Indian vehicles, 
ran with perfect socurity upon a gauge of 3 ft. 0 in. At Festiniog, 
there was a 2 ft, gauge, carrying trains safely round very sharp 
curves, having a very great super-elevation ol the exterior 
rail. The vehicles had bodies of 5 ft; G. in. width, and even 6 ft, 
width, or three times the gauge. In America, the Pullman cars 
were 11 ft. 3 in. wide on a 4 ft in. gauge; and on some English 
railways, carriages 0 ft. 6 in. wide were used with perfect safety* 
Hence it was dear that the vehicles might bo safely made more 
than twice the width of the gauge without any great reduction in 
the size of the wheels. Such being the case, it was manifes t that 
the Indian vehicles should be made at least 11 ft. wide ; but if this 
were done, they would become so bulky and ponderous os to bo 
useless, and would give greater disproportion of dead weight to 
paying weight than they did at present. Hence, it appeared^ liim 
that the Indian gauge was a mistake, and the sooner it was altered 
the better. To effect such an alteration would, however, require time. 
Supposing it to be spread over from ten years or fifteen years, the 
-Russians Would not very likely be in a position to invade India 
before the alteration was effected. It was not possible for him, 
without special data, to give an estimate of the cost of the change, 
but ho could not avoid commenting on Mr. Fowler’s estimate of 
£52,600, or £500 a mile, for the conversion of the 105 miles from 
Kotrec to Kurrachee from 5 ft. G in. to 3 ft. G in. He had received a 
letter from Mr. \V. G. Owen, M. Ins., C.E., the Engineer of the 
Great Western railway, dated 27th February, 1873, in which ho 
i.;aid, writing of the eost of converting the gauge of an ordinary 
railway simply laid on cross sleepers:—“ I should think about 
£100 a mile single would be a good allowance,"Including such small 
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staftons as you might have to deal with ;” and Mr. F. Fox, M. lust, 
L .I., the Engineer of the Bristol and Exeter railway-—also wrflto 
to Mr. Grover, saying that he estimated £l()Q per mile for the 
alteration of a single line from the 7 ft, gauge to the 4 ft. jjjj in. 
gauge, not including the parts through the stations; the costs of 
altering the line through the stations he put at £100 per mile. 
The actual cost of altering on© branch lino laid on cross sleepers 
was only £71 per mile; and he summed up by saying that, “at the 
present prices, .£160 to £180 a mile of single line would be a fair 
estimate for converting a 7 ft. to a 4 ft. 8£ in.-gauge line” The 
change of rolling-stock was of course a serious difficulty, and that 
of the engines was still more so; but Ihe Bristol and Exeter Bail- 
way Company had been for some time having both engines and 
rolling-stock so constructed as to ho convertible. The Chairman 
ol that railway, in his last 'Report, observed that “ the*whole cost 
of converting the line would be £:U,Q00,”or, on 151 miles of double 
and single line, about £205 per mile. He also stated, that “ at that 
moment they had 800 wagons, convertible at a cost of £;i to £5 
each. 1 hey had three narrow-gauge engines, and eleven, either 
convertible or being constructed to be convertible, some of which 
would cost £50 each to convert, some £250 each; some of the 
shunting engines, £100 each” 

at during the next ten years, or fifteen years, the rolling-stock 
and engines of the Indian linos were so built as to be convertible, 
or, indeed, if the broad gauge was transformed into the narrow 
gauge by degrees, the expense of tlio alteration might bo ren¬ 
dered very a mall. For the sake of argument, he would assume that 
the conversion of the Indian single lines, on cross sleepers, would not 
©xceedjfcho cost of that o:f the double lines of the longitudinal system 
ol the Bristol and Exeter railway, and that if £205 were enough 
lor the latter, it should suffice for the former; always bearing* in 
mind that the change must be spread over a period of years. ° If 
it. were assumed that Mr. Bruce was correct, and that the saving 
©footed by the adoption of the narrow gauge would be at the rate 
of £200 pei- mile only, there would he nearly enough saved out of 
every new mile of narrow-gauge line built in future to alter 
one mile of the 5 ft. 6 in. gauge. The Author assumed that 
5 miles o { 5 It. 6 in. gauge could be altered for the saving effected 
by constructing one milo on tho narrow gauge. If that estimate 
was correct, by the time 1,000 miles of new narrow-gauge line 
wnro built, the whole of the existing gauge might be altered. Mr. 

(1 rover’s impression was, that the average saving of the 8 ft, 6 in.- 
gaugo lines over those of tho 5 ft. 0 in. gauge would be found to be 
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about £500 per mile for a single lino in a country presenting a 
slight amount of topographical difficulty; and that the general cost 
of converting the Indian lines from the 5 ft. 6 in. gauge to the 
3 ft. 6 in. gauge, pread over from ten years to fifteen years, would 
l>e—including allowance for stations, engines, and rolling-stock— 
from £300 per mile to £352 per mile. But, without acquaintance 
with India, it was not possible to give an estimate which could 
be received as universally applicable. 

Mr. Joseph Mitchell, in an authorized communication through 
the Council, stated some facts which had come under his observa¬ 
tion, ;■.s Engineer to the Dingwall and Skye railway. That line 
extended from the main through-lines on the Moray Frith, on tho 
oast coast of Scotland, to Strom© Ferry on the west coast? a dis¬ 
tance of -V! miles. Tho object of the line was to connect the west 
coast and the islands of the Hebrides, with the east coast. Blit, 
as it passed through a thinly-peopled and pastoral district, it was 
necessary that the works should be constructed with the utmost 
economy. Mr. Fowler, who was a large landed proprietor in 
that district, was a Director, and Mr. Mitchell’s late partner, 
Mr. Murdoch Paterson, was instructed to take in offers for a 
3 ft, 6 in. gauge. The following data were furnished for his 
guidance;—“ Gauge, 3 ft. 0 in. from centre to centre ; rails, 45 lbs. 
per yard; chairs, none; rails to bo fastened by keys, as in Ger¬ 
many and France; ballast, 15 in. deep ; excavations,embankments, 
bridges, fro., to be reduced accordingly; sleepers, 7 ft. by 8 in. 
and 4 in., half covered, 3 ft. apart from centre to centre. When 
saving can b© made, curves of ten chains radius to be adopted, 
and gradients of I in 60 to be adopted, wherever a saving can be 
made by the alteration. The weights to be calculated for bridges 
will he two-thirds per lineal foot of the calculations for the 4 ft. 
8 1- in. gauge. No dressed stone to be used unless absolutely 
necessary.” A lino of 4 ft. 8-J- in. gauge was ultimately deter¬ 
mined on, and it consisted of sleepers, chairs, am ballast of 
the ordinary size and strength for that gauge, with works of 
the most substantial construction, the rails 70 lbs. per yard, the 
whole capable* of sustaining the Highland Company’s heaviest 
engines, with curves, which were very few, of 15 chains radius. 
As economy was of the greatest consequence, Mr. Paterson drew 
up the specification and schedules w th great care, advertised the 
works, and received tenders from ten different contractors. The 
lowest, from a most respectable firm, was—for the 3 ft. 6 in. 
gauge, £2,860 per mile, and for the 4 ft. 84 in. gauge, £3,920 
per mile, making a difference in cost of £1,060 pel mile. The 
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irectors, alter due deliberation, and considering that their goods 
traffic would bo. heavy trains of cattle, sheep, wool, and fish, 
preferred rather to encounter the extra expense of £1,060 per 
mil*;, and to adopt the 4 ft. 8-J in. gauge, than to be subjected 
to the inconvenience and annoyance of a break of gauge at the 
junction of the main through lines. The line had been completed, 
.including land and every expense, at a trifle over £5,000 per mile, 
and had been opened for two years/ He never heard a complaint 
or any regret that the 4 ft. 8j in. gauge had been adopted. 

Although a great advocate for the narrow gauge, the Duke 
of Sutherland, cm his extension railway—through his own county 
to the extreme north at Wick and Thurso—84 miles in length, 
had felt it prudent to use the 4 ft. in. gauge, on the ground 
that it was an extension of the main through line, and that it was 
objectionable to have a break of gauge. 

Colonel J. T. Sm; rn, RE., F.B.S., in an authorized connmmioation 
through the Council, stated that the question of the relative amount 
of the working expenses on the different gauges had apparently been 
passed over by nearly all the speakers, possibly on account of its 
obscurity, and of the difficulty of procuring the necessary data for 
comparison. It appeared to him that the comparative working costs 
of the two lines were quite as important as their comparative first 
costs. The necessity of not hurthening the Indian revenue had been 
urged ; but it was not the first cost which burthened the revenue, 

that would be borrowed in any case—but it was the interest of 
the first cost, added to the current expenses of working the lines, 
which was the real charge on the current revenue. 

If the cost of the whole programme of the Indian Government 
were assumed to be £00,000,000, and the interest £3,000,000 per 
annum, the working expenses, when the lines were developed, might 
approximately be taken to be equal to the latter sum, and ought 
not to exceed it; the whole current outlay to be met by receipts 
being £0,000,000 per annum. But if it were tho fact, that the 
working expenses of the proposed narrow-gauge lines were, by any 
possibility, double that of the standard-gauge lines, it was clear 
that the demand upon the current revenue would be exactly the 
same as i f I ho railways cost £120,000,000, instead of £60,000,000 : 
and in the same way in proportion to any other excess. Hence the 
working expenses were of fully as much importance as the cost of 
construction. They were, indeed, more so, if the interests of com¬ 
merce, as well as those of the Government Treasury, were duly 
considered. 

The difficulty of obtaining data for comparison, as to the working 
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expenses of the several gauges, arose out of the want of a sufficient 
number of examples of each kind, which would he, in all respects, 
under equal conditions. There were a number of standard-gauge 
railways, in Great Britain, which might bo safely taken to be well 
made, maintained, and managed, and under equal conditions, as to 
the prices of materials and labour, but there were not an equal 
number of narrow-gauge railways to compare with them. The 
narrow-gauge linos of foreign countries, even if it were granted that 
they were equally well constructed and maintained, could not be 
used for purposes of comparison, nor could the working expenses of 
tramways, or hastily and cheaply built contractors* lines, be taken 
as a binds. The only example ho was aware of was the Festiniog 
railway. That line was well constructed and maintained, and had 
been worked under similar circumstances to other British lines, in 
respect to tlio prices of materials and labour. There was ample 
information regarding it, and it was acknowledged and appealed 
to as a specimen of the system. He did not propose, however, to 
argue that the results shown by the Festiniog line, and which 
would be found unsatisfactory, fairly represented the necessary ac¬ 
companiments of the narrow-gauge system. He should Consider 
it unfair to erect a general principle upon a single instance, how¬ 
ever unexceptionable it might be. All he wished to deduce from 
the information which that railway supplied was, that there was 
prima facie evidence to show the probability of there being extra 
expense in working narrow-gouge lines ; and that, considering the 
equal or even greater importance of that feature of the system, 
it was of groat importance that it should be thoroughly investi¬ 
gated before a decision was arrived at. 

Most of the tacts connected with the working of the Festiniog 
line wu e given in Mr. Spooner’s work entitled “ Karrow-gauge 
Bail ways,” published in 1871. First, in regard to fuel, at page 2d, 
it was stated that the consumption up to that time had amounted to 
“a little over 60lbs. per train mile, or about doublo that of an 
ordinary well-proportioned passenger-engine.” Explanations were 
given to account for that apparent waste; but when all the circum¬ 
stances of the case were considered, Colonel Smith thought it would 
be found that no allowance need be made. The consumption of 
50 lbs. per train mile was 24 per cent, beyond that of the Madras 
railway during the first half of 1872, although that lino had long 
and steep gradients. Its cost, also, which was dt the rate of 4* 90c?. 
per train mile, was 59 per cent, beyond the average charge reported 
on twenty-four of the principal British lines. 

In regard to working expenses, there had bec o an official state 
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:aent made in March, 1871, by Mr. Guilford L. Molesworth, 
M. Inst, t’.fci., now Consulting Engineer tor State railways to 
the Government of India—after a careful analysis of the facts— 
that the working expenditure per train mile was “ nearly double 
tnat cd the average oi English railways, and more than three times 
as much as that of some Irish railways, on which the rates of 
labour would probably more nearly resemble those of a remote 
Welsh district like Festiniog.” 

Another comparison was afforded in Mr. Spooner’s work, page 39, 
wherein a ■ tat omen t was given of the expenses of working, per train 
mile, of four English linos and of three Indian lines, as well as of the 
l estiniog line. I ho last was stated to he 4 • 6*. per train mile; and 
the average of the four English lines was 2-773«. per train mile ; 
the Festiniog line being thus nearly 66 per cent, in excess. Colonel 
Smith had made a similar calculation of the working, expenses of 
six leading English lines for the first half-year of 1872. which 
gave a more unfavourable result. That was the more remarkable, 
as the Festiniog lino was worked under some considerable advan¬ 
tages as compared with others. It was maintained in excellent 
working order, and the speed was limited to 12 miles per hour. 
Three-fourths of the gross traffic—namely, that for the downward 
journey to Fort Madoc—was moved by the force of gravity; the 
remaining fourth, however, being subject to extra haulage, owing 
to the excess rise in the gradients. The freight was of an excep¬ 
tionally compact kind, and the trains were completely filled. 

Admitting that, on closer investigation, much of the apparent 
discrepancy between the worldng expenses of the Festiniog lino and 
o! the standard British lines might bo accounted for, there never¬ 
theless seemed to be strong presumptive ground for the belief that 
there Was more or less inherent disadvantage in tin? system. An 
increase of only one-tenth in the working expenses of the railways 
constituting the programme of the Government of India would , 
produce an equally onerous burthen upon the finances of the cm- 5 
pire as an extra outlay of £6,000,000; which amount was probably ''/ 
more than the saving in first cost which the advocates of the 
narrow-gauge system would now lay claim to. 

Were the discussion confined, as he thought it might bo to a 
comparison >f the employment of vehicles of precisely the’same 
dimensions, namely, those now proposed for the narrow gauge, and 
almost exactly the same weight, adapted to light rails, set in the 
one case at 5 ft, 6 in. apart, and in the other at 3 ft. 3§ in. apart, 
the conclusion arrived at would bo, a slight saving in tho first 
cost of tho narrower line, and an equal or greater saving in the 
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SS^erponsos of the brooder line, upon which the same-sized 
carriages would run more steadily, and there would be room tor 
the employment of more effective and economical engines. 

One of the strongest arguments in favour of the narrow-gauge 
system was, the ‘ handiness ’ of the stock and engines, and their 
suitability for a small traffic, such as was met with on first 
breaking ground in a new district. But as there was no real 
difficulty in constructing narrow-gauge stock to run upon lai s 
5 ft. ti in. apart, it might perhaps moot the views of the Government 
of India, under the present circumstances, to lay down and equip 
the projected lines with light rails, 5 ft. 6 in. apart, and a permanen t 
way able to bear the rolling-stock of the larger lines, together with 
light vehicles which would be able to traverse all the main lines. 
When the traffic of the district was so far developed as to require 
more accommodation, the light rails and vehicles would he pushed 
forward to form branches, and their place, would be taken by rails 
and vehicles of larger dimensions. , 

It had been more than once stated, in the course of the discussion, 
that the existing guaranteed Indian linos had proved to be a 
commercial failure. He trusted that, before' many years had 
passed, that would ho found to he a premature decision. Railways 
in India had to create trade, as well as to minister to it, and .they 
therefore required a long time for their due development. The 
lines, to which the statement -applied, were only recently finished, 
and none of them were fully developed; nevertheless, one or two 
lines had already reached the return which was assumed as consti¬ 
tuting success, and they had divided, with the Government, a 
surplus revenue. 

A statement had been made, by one of the highest authorities, 
that during the last fifteen years an increase had taheu place in 
the Indian revenues, in a groat measure attributable to the rail¬ 
ways, to the extent of £20,000,000 sterling per annum. If only a 
moiety of that annual gain was credited to them, it could hardly 
be considered an unsatisfactory return for the advances out of the 
Indian treasury, which, up to the present date, were reported to 
be in the aggregate less than £20,000,000 sterling. 

Mr. William Dennis, by permission of the Council, and through 
the Secretary, stated, that lie was constructing a railway in the 
West of England, on the original broad gauge of 7 ft.; and, having 
all the quantities and prices of the work in great detail before him, 
lie had gone into a calculation of the saving which would have 
resulted, had the line been constructed on the narrow gauge of 
t ft. 8J in.—the difference between these gauges being almost 
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identical with the difference between the metro gauge and the 
5 ft. 6 in. gauge. A summary of the results was given in the 
tabular statement on page 193. 

it gave the comparative cost of a broad gauge (7 ft.) railway, 
and of a narrow gauge (4 ft. 8£ in.) railway, through a moderately 
easy country, permitting the use of curves of a minimum of 20 
chains radius, both lines being built to sustain an equal-rolling 
load. The quantities and prices were taken from, working drawings 
and contract schedules. The length of the line was 8 miles. The 
works and way were for a single line, 

As affecting the value of the comparison, it would be noticed 
that the railway was one of only average difficulty ; traversing a 
fairly open country, where nothing would be gained by the em¬ 
ployment of curves of less than 20 chains radius. In his calcula¬ 
tions bo had taken the same weight of rail, the same depth of 
ballast, and the same scantling of sleepers, reducing the length of 
the latter from 11 ft. to 9 ft. Under the circumstances, he found 
the saving which would have resulted from the use of the 4 ft. 
8i- in. gauge amounted to £334 per mile, or about 5$, per cent, on 
the cost of the 7 ft. gauge. 

Mr. Edward Woods, by permission of the Council, and through 
the Secretary, stated that he had no local acquaintance with India; 
but having been connected with railways, in many parts of the 
world, for nearly forty years, ho was enabled to speak with con¬ 
fidence on the general questions under consideration, more especi¬ 
ally as he had had much experience in the construction of railways 
of various gauges, and of the rolling-stock to correspond. The 
railways he referred to were of the gauges respectively of 4 ft, 8 % in., 

5 ft. 6 in., 3 ft. 9 in., 3 ft. 6 in., 3 ft., and 2 ft. 6 :in.‘ besides some 
tramways of even smaller gauge. 

In the commencement of the Paper the following passage 
occurred I—•“ Now that, cmkris. paribus, a narrow-gauge railway 
must be cheaper than a broad-gauge railway, would, as an abstract 
proposition, seem to be also a self-evident one. It may indeed be 
objected, as it has been by a high- authority, that the elements 
which determine the cost of a railway are the size and the weight 
of the vehicles to be used upon it, and that it is equally possible 
with the same gauge to use either broad or narrow, heavy or light 
vehicles; and doubtless it would be possible, by furnishing a 
narrow-gauge line with heavy rails and other constituents, and 
with broad vehioles, to cause the cost to exceed that of a broad 
gauge with light rails and narrow vehicles. Practically, however, 
the broad gauge is never adopted except when broad, heavy vehicles, 
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nor the narrow gauge, except when comparatively narrow and 
light vehicles, are intended to bo used; and in any comparison of 
the two gauges this intention may always fairly be assuihed.” 1 
Mr. Wood would premise that the preliminary propositions laid 
doun by the Author were substantially without foundation, in fact, 
ft had been the duty of Mr. Woods, in certain cases, to construct 
narrow-gauge lines, which, from the nature of the traffic to he 
provided for, had necessarily been more costly than broad-gauge 
linos would have been. 

From the observations made by Lord Lawrence, it would be 
assumed that ho entertained the belief in the proposition laid 
down by .he Author, a proposition accepted by all the speakers 
who had followed on the same side, namely, that the cost of lines 
might bo computed to bo in proportion to the width of gauge. 
Mr. Woods could not but believe that this fallacy had underlain the 
decision of the Indian Government to adopt the metre gauge. Ho 
also considered that a mistake was originally made, by the Indian 
Government, in sanctioning tho formation of lines equal, and even 
in some respects superior, in point of construction and equipment, 
to the first-class English railways. By the establishment of a 
wider gauge than was necessary, even in England, a very large 
and unnecessary outlay had been occasioned. 

An entirely contrary policy had prevailed in respect to the rail¬ 
ways of the United States and of the Spanish ( irpublics of the South 
American continent. The railways in those countries had, for the 
most port, been made at much less than half the cost of the Indian 
lines. I hoy were, nevertheless, well adapted to the requirements 
of the traffic, and their gauges varied from 4 ft. 8-£ in. to 5 ft. 

6 in. In the United States and in Peru the prevalent gauge 
was 4 ft. in., whilst in Chili and the Argentine Eepublic the 
standard gauge had been fixed at 5 ft. 6 in. 

In the latter country he had lately constructed a line 247 miles 
in length of 5 ft. 6 in. gauge, with its sidings, stations, and 
rolling-stock, for little over £7,000 per mile, with rails of 62 lbs. 
per yard. Had the advisers of the m^tre-gauge lines in India, and 
those who indulged themselves in the belief that there was neces¬ 
sarily, and intrinsically, an important difference in the cost, as be¬ 
tween narrow-gauge lines and broad-gauge lines, taken the trouble 
to inform themselves of what had been going op, during the last 
twenty-five years, in other quarters of the world, they would 
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scarcely have lent their sanction to the retrograde policy now com¬ 


menced. 


What had been done in regard to the maintenance of the stan¬ 
dard gauge in the colony of Victoria had been fully explained by 
Mr. W B. Lewis. Mr. Woods had been enabled to examine tho do¬ 
cuments and evidence bearing upon the proposed change of gauge 
in that colony, having been one of the Engineers who were called 
upon by the Eight Hon. Mr. Childers to report on the subject, and 
be found," after careful investigation of tho plans and sections of 
the proposed line, that tho Government Engineers’ estimate of tho 
saving to be effected by the adoption of a 3 ft. (3 in. gauge in lieu of 
a 5 ft. 3 in. gauge, namely, £261 per mile, was in excess, as had been 
subsequently shown to he the case by tho comparative tenders of 
the several contractors. That such must he the case, under all 
ordinary circumstances, appeared obvious, when it was considered 
how large was the proportion of constant and variable expenses ; 
for amongst the former were to be classed the surveys, the prepa¬ 
ration of plans and sections and specifications, the preliminary 
expenses, the compensations to he paid to landowners for severance, 
and as regarded the works, fencing, retaining walls of embank¬ 
ments, the wing walls of bridges, the fronts of culverts, level cross¬ 
ings, signals, telegraphs, and permanent way; for ho held that, 
given the dimensions of tho vehicles, and the weights they were 
required to carry, those being the elements which should determine 
the width of gauge and also, indeed, tho width of the bridge.' and 
the tunnels, the cost of permanent way and ballast would be nearly 
the same on gauges of 3 ft. 3 in., 4 ft. 8-§ in., or 5 ft. 6 in., whilst 
the valuable elements incidental to the difference of gauge consisted 
of only a small slice of land, another of earthwork, and of culverts 
and under-bridges corresponding with that difference of width- 
Tho attempt to reduce expenditure by changing tho width of 
gauge in India, and by introducing breaks of gauge, was essentially 
a retrograde movement; for the object sought could be attained 
as easily, and with far less inconvenience, by returning to the 
practice of former years, when lines and rolling-stock in England 
were of light construction. Mr. Harrison had given the results of 
his experience on that head. Mr. Woods might also refer to his 
own experience on the Liverpool and Manchester railway, whore 
during the first ten years of its existence a very largo traffic was 
carried over rails of only 35 lbs. per yard by engines not, weighing, 
on an average, more than 10 tons each. Those weights of rails and 
of rolling-stock wore inferior to what were now proposed for the 
metre-gauge lines of India. 
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o Author had based his justification of the mhtre gauge solely 
on tho supposed saving in first cost. He had omitted to take into 
account the additional cost in working, which such a change 
would involve; for it was clear that a much larger number of 
wagons, carriages, and engines would be required to transport 
a stated amount of traffic, giving rise to a corresponding increase 
in wear and tear of moving parts, such as wheels, axles, axle- 
boxes, and springs, and to much additional labour in handling, at 
the stations, and also the fact that the trains must be more nume¬ 
rous and the train-mileage proportionally increased. 

In the Course ol this discussion it appeared to have been supposed 
by some of the speakers, that the alteration, by the Great Western 
Railway Company, of their broad-gauge (7 ft.) lines in to narrow 
gauge (4 ft. 8 Jr in. ) lines, was to bo received as conclusive proof of 
the superiority of the narrow-gauge over the broad gauge, and hence 
the inference that advantage would be gained by still further nar¬ 
rowing the gauge; but it was well known that this change had 
been mad© solely for tho purpose ot .removing tho pressing evils 
incidental to the breaks of gauge, so fully explained by Mr. Allport. 
The broad gauge had given way to the narrow gauge, because the 
extent of narrow-gauge lines was so greatly in excess over that of 
tho broad-gauge lines; and because it would, in most cases, have 
been physically impossible, by reason of the insufficient widths of 
tunnels and bridges, to have converted the narrow-gauge lines into 
broad-gauge lines, even if other wise desirable. 

As regarded the e vils incidental to breaks of gauge, he could con¬ 
firm all that Mr. Allport had said. Sinco the break of gauge was 
first established at Gloucester, and afterwards came into play at 
other points where tho two systems mot, Mr. Woods had watched 
its working, and he did not hesitate to express his belief, that the 
repetition of suoh a policy, in regard to the arterial lines of India, 
would retard the development of the resources and tho trade of that 
great empire, and effect an injury so great as to bo out of all pro¬ 
portion to the slight saving to he effected, by filling up the con¬ 
necting links of the great chain of communications between 
Kmrachee and Peshawur with lines of tho metre gauge. 

General Sir Lintoun Simmons, R.E., K.C.B., by permission 
of the Council, and through the Secretary, said, that having been 
an Inspector of Railways at the time of the great war of the 
gauges, he could not conceive how any one could have arrived at 
the estimate of £1,000 per mile, as the difference of cost between 
two railways identical as to their powers of conveying traffic and 
in every other respect, except as to gauge. This, which was the 
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Only groiind upon which the Author, as tho mouth-piece of the 
Indian Government, had based his argument in favour of a change 
of gauges, had been entirely disposed of by the statements of 
Mr. Harrison, Mr. Hawkshaw, and Mr. Bidder. General Simmons 
believed tho estimate of Mr. 'Fox, that there would he a saving 
of £200 per mile, was much nearer the truth. General Strachey’s 
argument, that the question was only capable of solution by those 
who had lived in India, and who were, therefore, conversant with 
the peculiarities of the country, sounded strangely after a state¬ 
ment of tho case for the Government, in which the Author based 
his calculations on reports and estimates by Mr. Fowler and by 
Mr. Hawkshaw. 

The question was not one of the abstract merits of the two 
gauges. If there were no railways in India it rnigl.it be an open 
question, whether the 5 it. 0 in. gauge, or any other gauge, should 
be adopted; but now that 6,000 miles were in operation on tho 
5 ft. 6 in. gauge, the question was, as tho Author had put it, 
one for the comparison of prime cost, in conjunction with that 
of tho relative expense and inconvenience of working tho two 
gauges. 

The cost of construction having been disposed of, there remained 
the cost of working. On this there could be little doubt that two 
otherwise identical railways would, as Mr. Fox had stated—as the 
result of his Canadian experience—bo worked without any appreci¬ 
able difference of expense, cither in haulage or maintenance. As to 
the inconvenience and difficulties occasioned by a break of gauge, 
they were far more serious than tho Author had any idea of. It 
was not a question of break of gauge merely at one or two 
points in the Punjab, but at every point at Which the 10,000 
miles of railways, the construction of which was contemplated, 
would come in contact with the 5,000 miles of existing rail¬ 
ways. It was impossible to foresee the number or position 
of the points of junction, but each would involve a break of 
gauge and a multiplication of the difficulties of which, in the 
Paper, account was only taken at two or three stations in the 
Punjab. The estimate of the inconvenience at these stations was 
also taken' inordinately low. Thus, for instance, the total traffic 
passing through Lahore in 1870-71 was stated to be 520 tons. The 
Author said“ Supposing that, on the completion of tho Lahore 
and Peshawur railway, these quantities wfl.1 be doubled—be¬ 
coming a total of 1,052 tons.” How did this estimate agree 
with tho experience gained in England,' where it was well 
known that the traffic taken on the best roads, and proved 


mm, 



before Committees of both Houses of Parliament in support 
of railway Bills, had not only been doubled, hut had been mul¬ 
tiplied a hundredfold? If this were the ease in a country like 
England, abounding with excellent roads, it stood to reason that 
the ratio of increase must be far greater in a country where pre¬ 
viously existing roads were not so good; and it could not be con¬ 
ceived lxow the Author, or the Indian Government, could accept, 
such a meagre measure of the increase of traffic due to such an im¬ 
proved means of transit. It appeared simply monstrous, that such 
an estimate should be taken as a liberal measure of the increase 
of trade, to be brought about by the introduction of railways into 
a populous country, hitherto devoid, to a great extent, of any 
good means of communication. 

; The commercial estimate of the inconvenience of the break of 
gauge was, however, a small matter compared to the military 
aspect of the question. As a soldier, General Simmons protested, 
in the strongest possible way, against the low estimate of incon¬ 
venience caused by a break of gauge in, what would become, the 
great strategic lines of communication throughout India. Here 
again the Author did not appear to have grasped the importance 
of the question. It was not merely the delay and difficulties 
which would be caused by changes at Mooltan and Lahore, which 
had to be considered, but those which would occur at every station, 
throughout India, where the two gauges would meet. Much had 
been said recently of the Central Asian question, and of the possi¬ 
bility of Russia attacking our Indian possessions, which the 
Author instanced as one of the only conceivable contingencies in 
which the presence of larger masses of troops could be required in 
the Punjab, all of which contingencies he said could not fail to 
cast their shadows before them. Now a more dangerous line 
of argument could not be conceived. General Simmons was one 
of those who did not believe that a direct attack from. Russia was 
by any means the greatest danger which could happen to the 
Government in India; but when attention was directed to the 
greatest miracle of this present wonderful age, the fact invariably 
started up that a small island, in Europe, was holding in subjection 
a population of 200 millions—nearly equal to the whSIe popula¬ 
tion of Europe—including some of the most warlike people in the 
world, by a pigmy force—relatively to the stake at issue—of about 
60,000 British soldiers, backed it was true by native troops, but 
the fact was undeniable that the mainstay of the British power in 
India was this small and, numerically speaking, insignificant Bri¬ 
tish force. Some persons, who knew India, were of opinion that 
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fives were so severely punished at the time of the Mutiny, 
and so thoroughly disarmed, that they were not likely to rise again 
and to attempt to overthrow the Government. This might be 
true in the present generation, but this legislation as to railways 
was for all time, and no man could say, at the pace at which the 
world was now moving, how long it might be before some of those 
natives might be ready to move again. It was true they had 
little or no artillery, and it might be possible to prevent them 
from acquiring any, but no power could prevent them from 
acquiring rifles ; and in these days of telegraphs, perfected postal 
arrangements, railways and better education, combinations which 
were formerly impossible became comparatively easy, and there 
could be no doubt that rifles in great number m would more than 
counterbalance a deficiency in artillery. The native army was 
now nearly as large as it was formerly, and who could say 
whether in a few years, as the effect of the putting down of 
the late Mutiny wore off, that the native army would always 
remain faithful to the British Government, and would not again 
rise in mutiny, against it? If such contingencies were possible, 
and the most decided optimist could scarcely gainsay their 
possibility in a future generation, what was the greatest danger 
that the present or some future generation might Iiave to 
encounter in India? The greatest danger to which; British 
power in India was exposed w r as within our own frontiers; it 
might be fomented by d foreign power, but, however brought about, 
it would be within our own territory, Wliat then should bo the 
military policy ? To have the troops well in hand, and ready to 
strike hard at any point which might be threatened with dis¬ 
turbance, Belay would, as in the case of the late Mutiny, add to 
its violence, and hence the necessity of being able to send forces in 
any direction, and possibly in more directions than one at the 
same time, without the least hesitation, to stamp out the sparks of 
disaffection before they burst into flame. 

Suppose for an instant that a rising were to take place in tire 
Punjab, and that the Sikhs got possession of, or destroyed the 
rolling-stock of the Punjab railways, what would be the effect 
on the movement of British troops into and through the Punjab, 
if they had nothing but broad-gauge stock available? or vice versa , 
if the people south of the Indus got pi session of the broad-gauge 
rolling-stock, what would be the effect upon the movement of 
troops from the Punjab upon Delhi? This difficulty would be 
equally felt all over India, wherever troops might have to be 
moved, north, south, east, or west, and wherever a junction occurred 
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between the 5,000 miles of coasting rail way, and the 10,000 miles 
of contemplated railway. There could not be any doubt that by 
constructing 10 000 miles of rail way on the metre gauge, to supple¬ 
ment 5,000 miles of already existing lines on the 5 ft. 6 in. 

gunge, the military force in India would be deprived of half its 
eihcacy. 

There was some experience, as a guide in those matters, al though 
li to estimate its full importance; but recently a 

mill ton of men had been seen invading a foreign country, and an 
immense army supported for months, while reducing its capital in 
a way which would have boon utterly impossible without the aid 
of railways. The difficulties of those operations were greatly 
enhanced at times by obstructions in the railways. If the fortress 
of loul had been able to hold out, the obstruction to transport 
caused, bv a break in the line from Germany to Paris, added to an 
injured tunnel, would have made the operations before Paris much 
more difficult, if not impossible, and, in fact, the destruction of a 
viaduct near Nancy, a few days before the capitulation, produced 
the , greatest inconvenience to the German army. Now an in¬ 
terruption of this nature was very little more serious than a break 
o gauge; and if the opinion of the German generals could bo 
taken they would no doubt bear testimony to the enormous advan¬ 
tage they derived from being able to make use of Gorman rolling- 
stock on the breach railways, in addition to the immense quan¬ 
tity of rolling-stock which they captured on the French lines. 

I* roin the quantity of German railway stock which General 
Simmons had seen on the French railways during the invasion, he 
doubted whether it could have been carried out so rapidly and 
efficiently as it had been if a break of gauge had intervened to 
pi event the use of the German carriages. 

It would be said, and in fact the Author did say, that large 
bodies ol troops would not require to be moved; but the camp 
followers, who were essential to the existence of an army in India 
were well known to be as numerous, or even more so, than the armies 
themselves, and those camp followers had all to be fed and cared 
ior, as well as the actual combatants. Therefore the arrangements 
must contemplate large numbers, all of which should bo moved 
and supplied with a regularity of which clockwork was but a 
type, and, in order to bo effective, with the greatest possible speed. 

Ike operations of an army in war time included, in addition to 
the supplies, the removal of the sick and wounded, whose sufferino-s 
a break of gauge might greatly aggravate. The German wounded 
were taken many hundred miles into the interior of their own 
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Offan6r>', wi thout being moved from the carriages- expressly fitted 
in Germany for the purpose— in which they wore placed almost on 
the fields of battle. In India, also, where appliances for the pre¬ 
servation of food did not abound, the power of bringing up L vo 
stools to feed the British soldiers, who were accustomed to fresh 
meat, would he greatly interfered with, wherever a break of gauge 
intervened: as also the supply of horses, and all stores, whether 
warlike, clothing, food, or whatever their nature might be. 

What, then must he thought of estimating the military incon- 
venience of making 10,000 miles of the metre gauge in all parts of 
India, by disposing of it with a remark, that a regiment could be 
shifted from one train to another in half an hour? a statement 
which in itself was totally devoid of proof, and was contrary to the 
experience of every man who had ever seen a regiment equipped 

for active service. . 

If a break of gauge had existed on the lines in Germany, the 
army, instead of taking less than three weeks from the first order 
for its mobilization, until it had concentrated and struck its first 
blow on the soil of France, on the 4th August, 1870, followed by 
two others oti tho 6th, which might be said to have almost settled 
the issue of the campaign, would have been crawling along in t ie 
interior of Germany, changing from train to train, and assembling 
behind the fortresses of the Rhine for another fortnight or three 
weeks, during which tho Rhino provinces might have been over- 
run, and possibly • a blow might have been struck at the South 
German states. 

Under stieli supposed circumstances the truling saving ot. ox- 
pense arising from the mixture of gauges would have been more 
than a hundredfold repaid by the misery and ruin wrought upon 
the country. It was spared such a disaster entirely through the 
concentration of the army, which was only possible with con¬ 
tinuous and unbroken lines of railway. _ _ 

It was objected that the broad-gauge rolling-stock, now existing 
in India, could not traverse light broad-gauge railways, constructed 
as the lines on the metre gauge were to bo, with light rails. Tha t 
was a fallacy as regarded all the stock—except, perhaps, the engines 

_and even the greater part of those engines might traverse them 

at slow speeds—but as traffic increased, by the natural law of de¬ 
velopment, which invariably followed the introduction of improved 
facilities for transport, the light rails would bo replaced by heavier 
rails, and then the objection would disappear. On tho contrary, 
when tho light rails, now proposed to bo laid, on the metro gauge, 
came to be replaced by heavier rails, where would bo the estimated 
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economy of construction? and the interchange of rolMng-stook 
would ho impossible. 

A break of gauge could no more continue for over in India than 
in. England. The tits., would come, therefore, if those 10,000milo» 
of railway were made on the m&tre gauge, when the 5,000 miles of 
existing lines would have to be altered, the expense of which must 1, 
be set off against the anticipated saving. This unification of the 
gauges might bo deferred for many years, but what dangers might 
not occur in the meanwhile; and during all those years the British 
policy would bo cramped and the hold of the country weakened 
by a policy which, for a paltry saving, would have deliberately de¬ 
prived the British Govemmi it in India of a very large proportion 
of its power and strength. 

^ Mr. E. W. Young, by permission of the Council, and through the 
►Secretary, stated that ho had superintended the construction of a 
railway of 3 ft. gauge in Nova Scotia, and his experience had much 
impressed him with the capabilities ot narrow-gauge lines. The 
railway to which he referred was constructed for the Glasgow and 
(Jape Breton Coal and Bailway Company. It was about 18 miles in 
length, exclusive of branches, and had been built to carry coal from 
Several new mines. The rails weighed 50 lbs. per yard, the ruling 
gradient against the traffic was 1 in 100, and with the traffic 
1 in 75. The wagons weighed about 1 ton 18 cwts, each, and the 
break wagons about 2 tons, carrying 4- tons of coal. These wagons 
wore somewhat heavier than an ordinary freight wagon, in con¬ 
sequence of a peculiar structure, which hail been adopted to enable 
coal to be shipped with rapidity. The Fairlie engines, which were 
used, would each take a train of 36 cars, weighing about 207 tons, 
U P the gradient of 1 in 100 at 10 miles per hour with a pressure of 
only 100 lbs. of steam. As they were warranted capable of 
working up to 140 lbs. of steam,-their power must have been still 
greater, the adhesive power of the engine being not far from 4 tons. 

1 he shaipest cm vos—m or dose to stations -'were 5 chains radius. 
Ho had frequently seen a train of empty wagons—which were 
more likely to get oft' the rails than when they were loaded- 
occupying with the engine nearly a whole quadrant of a circle, 
pushed up a gradient of 1 in 75 along a curve of 5 chains radius, 
there being no guard rail, at the rate of about 6 miles per hour’. 
The running of the engine and its train was remarkably smooth ; 
the train, as seen from the engine, when running along a piece of 
straight line, generally appeared like a rigid structure. 

These facts wore sufficient to show the great capabilities 
of a 3 ft. gauge, and would, he thought, prove that lines of the 



mMre gauge were perfectly capable of carrying all the traffic that 
they , were likely to ho called upon to accommodate, in India, 
for the next few centuries. It was argued by the opponents 
of the metre gauge, that light railways on the broad gauge 
could be made at a cost not much in excess of that of the narrow 
gauge, and that the estimates, put lor ward by high author- 
itios, of the saving expected to he realised by the adoption of the 
metre gauge were fallacious. In answer, it might bo said, that even 
if the same weight of rail were used in both cases, the saving in 
first cost was quite enough to make it profitable to adopt the 
narrow gauge—in spito of the break of gauge, and without 
reckoning the great advantages of a lighter and handier rolling- 
stock. But it was not necessa ry to enter minutely into the matter, 
to understand that the working'expenses and the cost cl repair¬ 
ing would ho greater on a light broad gauge than on a narrow 
gauge; for the injury to a light permanent way under traffic of 
wagons weighing 12 tons each, or thereabouts, when loaded, must 
bo far greater than with double the number of wagons weighing 
only G tons each. Evon the engines on the broad gauge, if of the 
same power as those on the narrow gauge, must he somewhat heavier. 
As the traffic in India was certain to bo light, there must bo a con¬ 
stant running of partially-loaded wagons. The greater the capa¬ 
cities of the wagons the more unprofitable dead weight was likely 
to he carried. On the other hand, to make the capacity of the broad- 
gauge. wagons only equal to that of the narrow-gauge wagons would 
hivolvo a great Waste of material, the wagons would be nearly all 
‘underframe,’ and their weight much greater than that of the pro¬ 
perly proportioned wagons of the narrow gauge. In short, it 
appeared evident that any attempt to rival the narrow gauge, with 
its permanent way and rolling-stock properly proportioned to one 
another, by an emasculated broad-gauge system, must bo a 
failure. 

The injurious effect of a break of gauge was another objection 
urged against the proposed introduction of the narrow gauge, 
and the case of the English Great Western railway was cited. 
Bui. the cases were entirely different. In the one case fhe traffic 
was heavy and the lines short, in the other case the traffic was 
light and' the lines long. The trivial character of this objection 
would be seen, when it was considered that in America there were 
many different gauges, and in some eases railways had been made 
purposely of a gauge different from those with which they were 
connected. Moreover, it was possible to alter the gauge of the 
existing lines at a future time; and this was now being done to 
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of thousands of; miles in Canada. During the change, 
or intermediate rail, could belaid clown, which, however, 
he thought would he found to he unnecessary. 

Another objection insisted upon against the metro gauge, espe- 
chilly with reference to the Indus Valley line, was, that its carrying 
capacity was so small, that in the event of a war with Russia if 
would he impossible to bring up troops and munitions of war with 
sufficient rapidity, from the coast to the interior. The answer to 
that objection, and, indeed, to all objections against the carrying 
capacity of narrow-gauge lines was, that in one sense carrying 
capacity might be said to bo independent of gauge, but dependent 
upon the amount of rolling-stock at hand. The total horse power 
of the engines, and the total cubic space of the wagons, represented 
the ca rryi ng power, whether the gauge was broad or narro w. With 
an unlimited supply of rolling-stock an army and its * materiel * 
could be transported with all desirable rapidity. 

dbo main argument in favour of the narrow-gauge system was, 
that at least the same income could be earned by its means as by 
the broad gauge, on an amount of capital considerably less than 
would suffice to build an equal length of broad-gauge line. He 
agreed with other narrow-gauge advocates in thinking, that the 
percentage of working expenses on the nam w gauge would bo less 
than on the broad gauge, and therefore that the former would earn 
the larger income. 

It had been stated that the great want of India was a suf¬ 
ficiency of ordinary roads to feed the railways. Now, although he 
had no personal experience of India, he could easily imagine tha t 
the construction and maintenance of roads in a tropical country, 
with its dense jungles, alluvial plains, monsoons, and rapid growth 
of vegetation, might be a very expensive matter; and he should 
not be surprised if it would bo found cheaper to construct wooden 
tramroads—with rails of wood faced with angle iron, or with very 
light iron rails—bn which the wagons of the metre gauge could be 
drawn, by bullock power or horsepower, to largo villages situated a 
few miles away from the course of the line. By constructing such 
tramroads, where steam power would not be used, the advantage 
of having to provide for the transport of wagons weighing only 
6;tuns instead of 22 tons was Very apparent. 

Looking at the facts that India was not a manufacturing country, 
that its population was poor, its climate enervating, its beasts of 
burden diminutive, its labouring classes physically weak, and the 
loads they were accustomed to handle small, he could not help 
thinking, that if there was any country in the world to which the 
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narrow-gauge system, with its light and handy rolling-stock, was 
(suited, that country was India. 

Mr. G. G. Heppel, by permission of tho Council, and through the 
Secretary, said it had come to his knowledge that in the state - 
merit read by Mr. Eendel, the following remarks occurred “ A 
42-lbs. rail on a broad-gauge line in India was no new thing. It 
was tried on the Oudh and Rohilkund, broke down under the wagons 
of the East ludian railway, and was taken up, and replaced by a 
GO-l'bs. rail; he knew that it was alleged that, the failure was owing 
to conical wheels being run on flat rails. He did not believe this 
was the cause of the failure, and he did not believe that any one 


here would say it was so.” 1 

Now, as that statement was put forward by Mr. .Eendel a* an 
argument against adopting light broad-gauge Hues in India, and as 
it was not sHctly correct, Mr. Heppel would give the exact state of 
the case. 

Firstly, then, as regarded the weight of the rail. The rail used 
on the Lucknow and Cawnpore branch of the Oudh and Rohilkund 
railway—42 miles in length-was 36-37 lbs. per yard; nothing 
between that and the 60-lbs. rail adopted for the whole system 
of the Oudh and Rohilkund had ever been used on that lino. It was 
of a very weak section as regarded the bead, having been designed 
with a view to obtaining extra strong joints, so that the rail might 
be of uniform strength throughout. 

Secondly, Mr. Eendel did not believe that the failure was duo to 
tho running of conical wheels over a flat rail. There was certainty 
nothing incorrect in tho statement, but as he presumed that Mr. 
Rondel also expected other people to be of the same opinion, Mr. 
Heppel would here state that the cause of failure of this roil was 
due to the fact, that the Company, not having sufficient rolling- 
stock of their own, borrowed tho heavy stock of the East Indian 
Railway Company, which, of course, had conical wheels, and ran it 
over their rails, which were laid flat ; this caused the rails to lami¬ 
nate, and in some oases- the- heads were bent down. Added to this, 
the rails were laid-on light corrugated iron sleepers, which had no 
hold whatever on the ballast, and they were fastened to them only 
at the centre of each sleeper. The tendency of the deepen, there¬ 
fore, was to stretch out into a flat plate. The sleepers wore | in. 
thick. 

He did not, therefore, think that the failure of a line constructed 
With a very defective section of light rail—36 lbs. per yard—laid flat. 


Vide ante, p. 147. 
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vn^corrugated iron sleepers, to which it was imperfectly fastened,' 

‘ °7 r . by h ®avy wagons with conical wheels, could be taken as 

fi»etoriJ?r e 1 f 1 °°f f . hat l 1Sht - br0ad ‘ gau ® 6 li,10S COT,ld ■not be satis- 
laotoulj constructed and maintained. 

He made these remarks, as the statement made by Mr. Bendel 

would induce prejudice against a system of light broad-gauge lines- 

” winch, conBidenng the mileage now open in India on a LadgaS 

was, as he believed, the only practical way of obtaining economy 

in the working and maintaining of now railways. He would suggest 

a mil of from 42 lbs. per yard to 45 lbs. per yard, on wrought 

non sleepers, or, if possible, on longitudinal timber sleepers. & 

,r, Y‘ fT N V, ln a COmmilnication authorized by the Council 
and through the Secretary, stated that as the case' of the Great 

“ Yt ,?’ tad been frequently referred to, it was desirable 
to notice that, within a recent period, that railway--exclusive 
of hroad-gange hues towards Plymouth, Penzance, &c„ in which 
the Great Western Railway Company was interested with other 
companies and irrespective of narrow-gauge lines, north of Here¬ 
ford and Wolverhampton, which it owned jointly with other 
companies consisted of 770 miles of broad gau g e,175 miles of 

oTl C rJom£ ai t 455 w a ™f T Tr0W ‘length 
cf MOO miles. Ihe rolling-stock consisted of about the same number 

„ ? ag0S ““ d wagons—exclusive of private stock. The engines 

wav- in ? 11 r b6r al t0 abont flvo “ 8ixth « of those of all thenvil- 
■** m lter ° W6r ° about 20 Points at which the broad 

gauge and the narrow gauge met, thereby rendering changes of 

. 00,000 tons to about 750,000 tons, and the number of cat-tie 
sheep, pigs, &c 40,000 animals to 50,000 animals. It would thus 
he seen that the officers of the Great Western railway had con- 

“^T ttCe m ?”*** ° f tlM ^ ^ of a 

Idle objections to break of gauge which were most readily appa¬ 
rent, and which had been most dwelt upon in the course of tho 
discussion, were tho cost of transfer, tkl damage to To £ 3 ? 
and tho delay consequent on the transfer. His experience’ 
however prevented him from concurring in some of the strong 
statements which had been put forward upon those points The 
cost of transfer from one gauge to another undeJSS ^! 
stances might and did become considerable, but where proper 
accommodation was provided, and where no blockage took place the 
average cost of the actual transfer varied within moderate figures 
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•which any person of experience in general business might fairly 
estimate. The cost also varied with the nature of the goods 
handled, whether pig iron, teas, or furniture. He might state 
that in the calculations which were made for the Directors of the 
Great. Western Bail way Company as to the probable effect which 
the alteration of the gauge in South Wales would have on the 
revenue, the money value of the saving to be effected, whore transfer 
-would bo done away with, and the additional cost which would be 
incurre d Where new points of transfer would bo created — by the 
alteration of the portion of t he system between Swindon and Milford 
with the branches—was put down at bd. per ton. It would be safe, 
however, on similar traffic, irrespective of damage to goods or waste 

in minerals, to allow 6df. per ton, 

As to the damage to goods from a transfer, which in the course 
of the discussion had been stated by some speakers to amount to as 
much as 2 s. 6df, per ton, his experience did not confirm so large 
an amount as anything like the average cost; and that it was not, 
and could not be so great, would be readily understood, when it 
was considered that the removal of goods from a warehouse to a 
cart, from the cart to a railway wagon, and from the latter again for 
delivery, were practical ly equal to breaks of gauge and that while 
a very large amount of transfer business was carried on at all the 
principal railway junctions in the country—even where the gauges 
were uniform—no such damage to the goods, on an average, did 
take place. 

It was, of course, true, that in the course of transfer from ono 
gauge to another very serious damage and loss did sometimes 
occur, but the average cost of the damage depended on the class of 
goods to be transferred, the accommodation provided for the pur¬ 
pose, the time allowed for the work, and the class of men employed 
to perform it. 

As a proof that the assumption of anything like 2s. fid. per ton as 
the value of the damage arising from transfer was erroneous, ho might 
state, that in 1870, about 200,000 tons—out of the total tonnage 
transferred by the Great Western Railway Company—wore general 
goods, so that, assuming 2s. 6 d. per ton as the amount of compen ¬ 
sation under this head alone, it Would have amounted to £25,000, 
whereas the total sum incurred by the company, in the year, was 
only about £ 1 ( 5 , 500 , and this included not only damages from trans¬ 
fer, hut all claims for theft, damages, delay, and loss on 2,944,273 
tons of general goods, and 8,000,000 tons of other traffic—so far as 
the company was liable for any loss—as well as on 2,956,291 parcels, 
' and also on passengers’ luggage; showing conclusively that the 
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to goods from a transfer was much over-estimated. The 
truth was, that some of those who wer e opposed to a break of gauge, 
under any circumstances, had very much exaggerated the cost and 
damages arising from a transfer from one gauge to another, while 
some of those who were defending a policy which would create a 
break of gauge overrated the importance of being able to show 
that this was the case, whereas the real objections to a break of 
gauge under certain circumstances were of a more substantial and 
different character, although not so readily seen or understood. 

With regard to the delay arising from passengers having to 
change, or from goods having to be transferred from one gauge to 
another, he might state that the more or less serious nature of that 
difficulty depended entirely upon the circumstances of the case. 
Where .traffic was not great, when it wae regular, and when suffi¬ 
cient accommodation and rolling stock were provided, and where 
no sudden emergency arose, the delay or inconvenience was com¬ 
paratively small, except in the case of mineral traffic and heavy or 
bulky articles. In the west of England, for instance, where the 
traffic was to a largo extent of that character—and possibly not 
very dissimilar from that of certain parts of India, except that time 
in transit was a much more important element in England—the 
delay and difficulties arising from a break of gauge were not of a 
serious nature. 

With regard to the construction of new lines of railway, on a 
different gauge from that of existing lines, with which, they were to 
form a connection, he could quite understand that there would be 
and were cases, in*every country, in which that was a necessary 
and oven desirable course to adopt; it was so, to some extent, in 
Great Britain and in Ireland. He knew of one railway on a 
3 ft. 6 in. gauge, which was being constructed from the railways 
on the 5 ft. 3 in. gauge, from Ennis to the coast of Clare; and, if 
uniformity was not followed out to the extreme in Ireland, 
the same reasons might to a greater extent prevail in certain 
districts in India, where, from the nature or amount of the traffic, 
the character of the country, or other circumstances, narrow-gauge 
branches would bo sufficient for all commercial purposes without 
any serious countervailing disadvantages. 

It had been stated, in the course of the discussion, that the case of 
the Great Western railway could not fairly be compared with the 
position of railways in India, a statement m which he, to some 
extent, concurred; but it had also been said that the Great Western 
Bailway Company, in recently making a considerable alteration in 
the gauge of their railways, were induced to do so for the purpose of ' 
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competing with other lines of railway for the traffic of South W ales, 
and not hr cause there was any serious disadvantage in a break of 
gauge; a statement which was not correct. Every person acquainted 
with the position of the railways between London and South Wales 
must he aware that the Great Western hallway Company possessed, 
in addition to the broad-gauge line between London, through 
Gloueestor and South Wales, to Milford, a parallel narrow-gauge line 
through Gloucester, Hereford, and Merthyr to Swansea, which was 
considerably shorter than the route of any competing company, and 
t.v which tliey had access to all tho principal ports, iron works and 
collieries in the district, and over which the greater portion of the 
South Wales mineral traffic was still carried. This being so, 
if there had been no other object in view it would not have been 
necessary, for the sake of competition, to have altered tho broad- 
gauge lines. 

It had also been stated, or inferred, first, that the broad ga uge 
w'as more expensive to work, and secondly, that it was in other 
respects a failure, and therefore had to be abandoned. A comparison 
between the working expenses of the Great Western railway and 
any other large railway would, however, conclusively show, even 
when a largo mileage of mixed gauge was being worked, that the first 
statement was not correct. As to the other Statement, ho could 
positively affirm that the change of gauge, on certain portions of the 
line, did not arise from any objections to the broad gauge, other than 
a desire to provont a break of gauge. Indeed, some of those, who 
were best able to express an opinion, considered that the broad gauge, 
although objected to in mineral districts on account of the additional 
cost of constructing sidings, &o., had not been tried to anything 
like the maximum of its oapacity for tho conveyance of passengers, 
and that the improved carriages and arrangements which could ha ve 
been adapted to it could have been made to afford such comfort and 
accommodation to passengers as had not yet existed in the l nited 
Kingdom, 

The desirability and oven necessity, however, of adopting a 
uniform gauge throughout South Wales had been long foreseen and 
looked forward to by the Directors; for although during a portion 
of the year the traffic was moderately regular, at other times it was 
fluctuating, and it was therefore frequently found, when this fluc¬ 
tuation arose, or when the traffic had to bo carried over distances, 
sometimes short and sometimes long, that it was impracticable to 
provide tho rolling-stock with regularity, notwithstanding the 
large amount of stock owned by the company, which was largely 
supplemented by stock owned by private persons; and thus the 
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became blocked; xmcertainty, delay, and Ions were 
thereby caused, and a check was gi ven to progress and development, 
whereby the interests of the d istricts, the company, and the traders 
suffered,, 

1 he following was an extract from a memorial which was signed 
by or on behalf of 269 firms of manufacturers, merchants, colliery 
owners and others, in 1866, addressed to the chairman and directors 
of the Great Western Railway Company, for the extension of the 
narrow gauge throughout the South Wales line 

' undersigned, being deeply interested in the minerals, 
metals and commerce of South Wales, desire respectfully to re pre¬ 
sent to the Directors of the Great Western Railway Company the 
serious impediments, inconvenience and loss the commerce of the 
district is sustaining, in consequence of the broad gauge being, in 
many cases, wholly inapplicable to their wants: thus confining 
their communications to very circumscribed limits, arresting their 
operations, and consequently crippling their trade. 

“ transfer of goods, in consequence of the break of gauge at 
every port and principal station between Milford and Gloucester, 
is expensive and tedious, entailing, moreover, constant delay in 
delivery, grievous disappointment, consequent annoyance, and often 
serious loss to both consignor and consignee; and as regards the 
great staple of this district, viz. coal, such transfer (involving not 
only the expense of the operation, but the loss arising from depre¬ 
ciation by breakage) becomes positively prohibitory. The under¬ 
signed therefore desire strongly to represent, that the early adop¬ 
tion of the narrow gauge along the whole of the South Wales line 
is imperatively called for by the necessities of this district.” 

In consequence of this memorial, and the strong belief that the 
trade of South Wodes could not be properly developed, except on one 
uniform gauge it. being clear that trade was retarded as well as 
ioss sustained beyond the cost of transfer of the coal, <tec.—to over¬ 
come the difficulties of the fluctuation of the traffic, the sudden 
emergencies that therefore arose, and the transfer—the Great 
Western Railway Company, in the summer of 1872, expended about 
£600,000 in altering 273 miles of railway west of Swindon, pro¬ 
viding extended sidings—rendered necessary by the narrower 
gauge rolling-stock- and in other matters incidental to the change. 

Lt had been stated in the course of the discussion that the im¬ 
proved position of the Great Western Railway Company was. to 
some extent attributable to this change, as well as to the removal, 
in 18(19, of the broad gauge from (lie lines north of Oxford and 
Gloucester; but this was a mistake, as, under any circumstances, 
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the alteration of gauge in South Wales had not been long enough 
in operation to have had any material effect upon the traffic. I he 
feeling, however, throughout South Wales was universal, as to the 
advantages which the trade of the country as well as the traffic of 
the company would derive, from the existence of an uniform gauge 
throughout the district; indeed, although tho alteration of gauge 
only took placo in May, 1872, tho ironmasters and others had 
already benefited considerably by the change. 1 

With respect to tho new lines in India, ho understood tho posi- 
tion to 1 ) 0 , that about, 5,000 miles of lines had been made, at a cost of 
about £90,000,000, and that it had been determined to provide 10,000 
additional miles ol'lines, and the question was, whether they should 
bo constructed upon tho standard gango cf the existing lines, or upon 
a now and narrower gange. It appeared that tho proposed lines were 
so laid out that there would not only bo twenty-one points at which 
there would be a break of gauge, but also-if no mixed gango was 
provided—that there would bo eleven separate systems having no 
through communication with ono another, and therefore that these 
would practically possess as few advantages, in respect of through 
com rmmication, as if they had been constructed upon eleven different 
gauges There was no experience of that kind m England, the 
only case having been that of tho West Cornwall railway from 
Truro to Penzance, which was upon tho narrow gauge, while |no 
lines connected with it were upon the broad gauge. When that, 
lino became the property of the broad-gauge companies that state 
of matters was immediately altered. With that exception, m 
whole of the broad-gauge rolling-stock and the whole of tho narrow- 


f As instant ea, it might ho mentioned that one firm informed Mr. Grierson that 
they had, up to the end of that year saved £1,000 by tho bettor working o err 
trucks; widle another well-known firm made such u statement: to _him on the same 
subject, that he was induced to write them to ascertain whetnei he had 
understood them, and he received the following reply 

“ 5, Queon Square, Westminster, 8.W. 

“ March 3rd, 1873. 

“ M T< “““Vo ’not the slightest objection to your making use of the statement I 

Wds^hfiSol' y^^teat liberty to make any use of the statement, and, 

if you see advisable, I put no restraint on your ™“| ai thfuliy, 

„ “ALBS.BROGDBN, 

• ,T, G it l eason, Esq., 

“ Paddington.” p 0 
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gauge rolling-stock Lad keen available for working throughout, on 
the broad-gauge system and the narrow-gauge system respectively. 

From the Paper it would appear, that the main reasons for pro¬ 
posing the construction of the new lines upon the metre gauge, 
instead of the standard gauge, were that the existing railways in 
India had only paid 3 per cent., and that the Indian Government 
had to make up the difference between that and 5 per cent. In 
considering that argument, the first question that naturally arose 
was, whether the existing lines had been as economically constructed 
as they migh t have been, or whether any special circumstances had 
arisen which had increased the cost beyond what would now bo 
incurred, in respect of the new lines proposed to bo constructed ? 
Whether this wore so or not, it appeared to bo an extraordinary 
and a fallacious argument to put forward, that the gauge of the 
remainder of a great system of railways in India should bo fixed 
by fho .amount of dividend which a portion of the system had earned 
in tho earlier years of their existence. If this were a proper prin¬ 
ciple by which to be guided, then the Great "Western rail way, w hich 
for the last twenty years had yielded an averago dividend of rather 
less than o per cent., ought not only not to have been made on. tho 
7 ft. gauge, but should have been made on a 3 ft. gauge; and in the 
case of the Scindo railway; which had expended upwards of 
£9,000,000 on 667 miles of railway—hut which, according to tho 
last returns, had practically yielded no return whatever—it would 
follow that the lino ought not to havo been made at all. If tho 
proposed linos had to ho made simply in the interest of those who 
provided the capital, irrespective of every other object or reason, 
tho question might assume a somewhat different form; but tho 
Indian Government would not only bo tho owners or guarantors of 
tho capital, but they also 'represented and were most deeply inter¬ 
ested in the land, commerce, and welfare of the whole country , 
which would, by the construction of railways, bo benefited far 
beyond any difference between tho not earnings of the linos and. 
the interest on their cost. That this had been the case in England, 
was beyond dispute; and even in Ireland, where there had nor 
hitherto been the same development of trade and commerce, the y 
knowledge that the value of railways to a country was not to bo 
measured by the di vidends they paid, was shown by the counties, 
such as Kerry, Galway, Waterford, Limerick, <feo:, having guaran ¬ 
teed, and now guaranteeing, the interest on the capital, or a portion 
of Hie capital, of the lines which had boon and were being con¬ 
structed through those counties; and yet the interest of, and the 
advantage to the Indian Government in the construction of now rail- 
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ways in India, exceeded that of tho Irish counties. The Author, how** 
over, had stated that the proposed lines were expected to be “ stra¬ 
tegically and politically, as well as commercially, useful.” Now, 
if there was one reason more than another which in Mr. 
Grierson’s judgment should weigh powerfully against any break 
of gauge, on trunk lines, in India, it was that they might be required 
for strategic purposes. Any statf of circumstances requiring the 
use of tho railways for strategic purposes would make it desirable, 
and probably absolutely necessary, that there should be certainty, 
rapidity, and the power to make use of every available means of 
transport; but the contingencies of a state of war on any large 
scale, coupled with a break of gauge an& a comparatively small 
amount of rolling-stock, would almost assuredly result in con¬ 
fusion, delay, and disappointment. 

Allusion had beep made by Mr. Hawkshaw to some inquiries and 
calculations which had been undertaken, to show in what way and 
in what timo large masses of troops could be conveyed from one 
part of Great Britain to tho other, in case of invasion, and as Mr. 
Grierson was cognisant of the matter, he might state that while 
tho result showed that, with proper arrangements, the move¬ 
ment of troops in tl^e United Kingdom could be carried out with 
a facility and to an extent which had not been, and probably 
could not be done in any other country, at the same time, although 
it appeared that there would be about 10,000 engines, 35,000 
carriages or vehicles suitable for traveling in passenger-trains, and 
250,000 goods wagons and cattle wagons, available for the pur¬ 
pose, yet in eftscs of sudden emergency, or in large movements, 
it was evident that some delay might arise in certain places in 
concentrating the rolling-stock required for the purpose, li this 
might be the case, in certain cases, in England, where tho amount 
of rolling-stock was so great, what would bo the practical working in 
India, if tho lines were constructed on different gauges, with a 
limited and isolated amount of rolling-stock, such as would bo the 
case, for instance, on the Lahore and Peshawur line? It had been 
stated that, on the proposed metre-gauge lino from Lahore to 
Peshawur, tho calculations were made for a provision of only 
1 engine and 30 carriages for every 13 miles of railway, and that it 
would require 200 carriages to convey 1,000 men. If this inhuma¬ 
tion was correct, it would follow that- unless such a quantity of 
spare stock wore kept, as would not be required in ordinary times— 
supposing every vehicle to be available and no irregularity to arise, 
the largest number of men who could be carried from Lahore to 
Peshawur, evon taking all the stock to bo in use in one direction. 
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would bo loss than 3,000 at a lime; while tin; working of such a 
long length of single lino could scarcely, in practice, bo carried on, 
under great pressure, without some irregularities in the return of 
the rolling-stock, upon which would depend the further conveyance 
of troops, stores,' &c. 

In the event of war in India, either from civil commotion or 
liom an attempt at invasion, the possession of the railways, or the 
destruction of their rolling-stock, would probably be a'specially 
important object, if the Lahore-Peshawnr lino, was constructed on 
the metro gauge, and the stock, or any considerable portion of it, 
could lie destroyed by the enemy, it would amount to'the destruc¬ 
tion of the railway itsgf; for all practical purposes. On the other 
hand, if the line 1 *et ween Lahore and Peshawnr were constructed 
on the 5 ft. 6 in. gauge, the rolling-stock of all tho other lines 
would b© available, and trains could be sent forward to Poshawur 
continuously until the whole movement was completed, tho trains 
standing on and being discharged, if necessary, upon tho main 
lino, and without any necessity arising for returning the empty 
vehicles, or checking the running of trains from Lahore until tho 
pressure was past. 

^ As previously stated, tho difference of gaugo in tho west of 
England, in Consequence of the nature of the traffio and other cir¬ 
cumstances, was not seriously objectionable; but, at the same time, 
his own opinion was that, if at any time during the last ton years or 
fi fti on years there had been any real probability of tho railways in 
that part of the country being required for ‘ strategic purposes ’—as 
the Author assumed that the new railways in India might bo—tho 
difference in gauge in tho west of England would not haw existed 
for five years after such an event had been apparent. The Royal 
Commission on L’ailways in 1867 reported. We aro of opinion 
tout the continued existence of tho double gango is a notional evil. 
We think it worthy of consideration, whether it may not be de- 
siruMe to require tho broad gauge to bo put an end to ; and as tho 
c \ H has arisen to some extent from tho proceedings of Parliament, 
whether a loan of publio money should not ho granted for the purpose’ 
on the princi ple we have suggested for advances to Irish Kailway 
Companies. From Mr. Grierson's experience of tho difficulties which 
had arisen in dealing with the construction of new lines, where 
two gauges existed, ho should foar that, if the proposed new lines 
in India were made on the metro gauge, it would beeomo necessary, 
at some comparatively early period, to consider—almost irrespec- 
twe of any question as to the working—the desirability of altering 
one of the gauges on trunk lines. Tho longer the time before 
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iietcrmination was arrived at, the greater would bo the loss 
in respect of the rolling-stock. 

It appeared to liim that if the further railway accommodation in 
Ind ia could only be provided by private enterprise, in the same « ay 
that railways had been provided in England, and the capital could 
only therefore be obtained, if an adequate return lor such capi ,i 
could ho insured, and if the traffic of the districts trough whfeh 
the 10,000 miles of railway were about to bo constructed 
not yield a fair interest on the cost of railways, on the standard 
gauge, it would then, and then only, bo a question ot constructing 
milways on the metro gauge or of having no rnlwy at-lUnd 
in such a position he would distinctly say- although.it would be 
a misfortune to be placed in the position of choosing ‘> uoh 
alternative— that the railways should ho made, not withstanding 
that the evil of a break of gauge was incurred. , , 

If, however, it were admitted that railways would develop 
the resources of a country, so that although they would not directly 
pay in themselves, they would enrich tho country to an oint 
far beyond the loss of interest-and if tho Government, having 
the greatest interest in the land and the well-being of the country, 
and having to provide the capital and the railways, and by ho doing, 
at the same time, seared the necessary means of insuring the peace 
of the country by tho rapidity, certainty, and economy by which 

tz i. W-**-1. “ y *? 

a break of gauge on trunk lines, such as had oeen sugges , 
ought to he avoided. If the question was whether India sh^rid 
have 15,000 miles of railway on two gauges, at a cost of &\ bO.Ood, >. >, 
or tho same mileage on one gauge at a cost-even assuming .he 
Author’s own figures-ol' £ 170 , 000 , 000 , Mr. Grierson would again 
say that it would he a misfortune to have a break of gauge for 
the mere saving of 6 per cent, of tho total cost.; hut if there 
was any portion of India where there should he. a continuous gauge 
it was, in his opinion, between Calcutta, Ivotreo, and x oshawui. 

Mr. George Tuknbuix, in a communication authorized by the 
Council, and through tho Secretary, stated that as he had boon 
for many years connected with Indian railways, and had spent 
above thirteen years in India, employed in their construe ion 
and maintenance, ho felt it o duty to say a few words on this 

important subject. . 

In tlio early part of the discussion it was put forward by a great 
advocate of tho narrow gauge, that whatever worn the technical 
knowledge of the opponents of the proposed change ot gauge, 
they did not possess such a knowledge of Indian local conditions, 
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or of the administration of a great country, as to tender their 
opinion more than one of the elements in the question. Now 
tie din not concur in that remark, because he hold that the general 
principles of engineering in such questions aN that before the 
Meeting wore of universal application, and that the question in 
itself was one of a purely technical character. He was sure that 
there was nothing in Indian railways to make them an exception 
t,u that rule. He spoke from experience in the matter, as lie was 
well acquainted with the country, having been Chief Engineer on 
tlu. East Indian rail way, and having constructed that line through 
Hengal, and having had charge of its maintenance after it was 
opened for traffic. He could confidently assert that there was no 
special claim for consideration, of matters of gauge, by those who 
bad long resided in India, or by those who had a knowledge of 
Indian local conditions ; but that whatever was good in England 
was good there, and what was bad in England was bad there also. 

Hie question, as ho understood it, was not whether u 3 ft. 3 j n , 
gauge or aft. 6 in. gauge was the best, in the abstract, but whether, 
having e 5 ft. 6 in. gauge established in India over 5,000 miles.' 
mostly of main lines, and the Government intending to make 
10,('00 miles of lines more, it was to abandon the 5 ft. 6 in. iran-m 
adopt the 3 ft. 3 in. gauge, to interpolate a length of 240 m lies’ 
of mixed gauge on a main line, and to adopt the narro w gauge on 
the important extension to Peshawar of the greatest main lino 
m India. The objections to a break of gauge, and to a mixed 
gauge, were so well understood, and had been so fully brought 
into view and admitted, during the discussion, that it was only 
t , necessity of the most severe economy that would justify the 
project of the Indian Government. No other plea, but that of 
economy, had been urged, and there was the greatest difficulty in 
coming to a conclusion on that point, for the estimates of savin*- 
on excellent authority, varied in round numbers from £200 per 
mile to £2,000 per mile, which was certainly a most unsatisfactory 
condition of tho question. Moreover, there had been differences 
of opinion as to tho maintenance. General Strachey had alluded 
to the greater economy of maintenance on narrow-gauge lines ■ 
although that officer did not insist upon it, or attempt f„ prove 
it. On tho other hand, Mr. Douglas Fox stated from his Canadian 
experience that “ there was no appreciable difference between the 
cost of running a train or of hauling a ton of goods on tho 3 ft. C> in 
or the 4 ft. 8£ in., or on the 5 ft. 0 in. gauge.” If that were so the 
question was narrowed to the cost of construction only. Again, 
on that point there were discrepancies not easily reconciled; for 
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example, an to sleepers and ballast, it had been said that 8 in. by 
4 in. was the section for sleepers for the narrow, and that 9 in. 
by 44 in. was the section for sleepers for the broad gauge. That 
9 in. depth of ballast was right for the broad gauge and 6 in. 
depth of ballast for the narrow gauge; a statement which was simply 
incomprehensible; because all engineers know that the strength 
of the permanent way should be in proportion to the weight put 
upon it, whatever might be the gauge, and that the strength 
of the permanent way was ruled by that condition alone. The 
logical con elusions were, that the calculations of saving in 
construction were not to bo relied upon, because they appeared 
to be founded on different bases, and that the Government 
of India might well pause before they'decided upon the matter 
without further investigation. Ho thought it would bo found out 
eventually that the proposed saving was illusory, and had arisen 
from a well intentioned, but mistaken view of actual economy. 

Assuming that the cost of the permanent way and of the bridges 
was proportionate to the pressure on the rails, a question at once 
arose whether a waving by the use of light rails and sleepers, and of 
a thin coat of ballast, where light traffic occurred, would not effect 
an almost equal economy, and avoid a break of gauge on the main 
lines? 

Not being one of those who had a special bias for any special 
breadth of gauge, he would guard himself from being supposed 
to think that the 5 ft. 6 in. gauge was the best or most suitable 
for India; but 5,000 miles of railway having been constructed on 
that gauge, Ixo considered that the proof of the estimated saving 
in the construction of the future 10,000 miles of railway was so, 
unreliable that no prudent administrators could place much faith 
in it. 

Abundant proof had been given, that heavy traffic could be 
carried upon gauges Varying from 3 ft. to 7 ft .; also it was not 
to be denied that there were places in India where a narrow 
gauge would be desirable, if a very small sa ving could be effected, 
say, even of £50 per mile to .£100 per mile; such, for example, as a 
line to the Sanatorium of Darjeeling, of about 150 miles from the 
north bank of the Ganges; which, if made on a line going nearly 
due south from Darjeeling to Caragola Ghaut, opposite a station on 
the East Indian line, would be of the utmost service, but could 
never be a main line, and could never communicate with the East 
Indian railway except by steamer, because the crossing of tho Ganges 
by a bridge was too formidable a work to be undertaken for the use 
of such a line. India was so vast a country that there were many 
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other local i ties where the cheapest of all possible constructions should 
l)o adopted for keeping open eommuxiieations, otherwise broken off 
during the rainy season, where, as in Lower Bengal, there was no 
material for road-making, except burnt clay and broken bricks, 
the kimkur or limestone nodules being too expensive, and often 
not to bo found at all. This circumstance, although apparently a 
matter ot detail, was in reality one of great magnitude. The 
development ol Indian railways was undoubtedly impeded, in a 
most serious manner, by the want of ‘ feeders/ or roads of com¬ 
munication loading to the railway stations. In many places in 
Lower Bengal, very populous and very fertile, the roads, so called, 
wore unworthy of the name, being merely formed by cutting a 
trench on each side, and throwing up a low mound for the use of 
the fail lock carts in the dry season; in the rainy season such 
a track became nearly impassable, and was often deserted, and 
new tracks were made through the adjacent rice-fields. It -was in 
such localities and under such circumstances that the cheapest of 
all railways or tramways would be invaluable. On the other 
hand, the inconveniences and losses accompany ing a change of gauge, 
or a mixed gauge, on any main lines communicating with each 
other, wore so great as regarded ordinary traffic, to say nothing of 
the difficulties in the conveyance of troops and war materials, 
in case of future military operations -a probability which should 
nover be forgotten that ho thought it would be well if engineers, 
who were authorities in such matters, would enter some protest 
against the course that was being pursued ; and that, as well- 
wishers to their country,' they should at least solicit a recon¬ 
sideration of this subject, which was of such great * •onsequenoo 
to the material advancement of India, and thus possibly prevent 
a repetition of the serious mistakes which had been made in this 
and other countries, and which had ended in a return to an uniform 
gauge, after suffering the punishment of great and unnecessary 
pecuniary loss. 

J)r. Polk, in a communication authorized b j the Council, and 
through the Secretary, stated that he thought it the duty of every 
one who, like himself, had had to do w ith Indian railways, to put 
on record his opinion* on the grave question now before the Insti ¬ 
tution. 

Ho had been greatly astonished at hearing, that the Indian 
Government had determined, on economical, grounds, to alter the 
gauge, as such .a step appeared to him to ignore all the knowledge 
and experience gained on the subject. He had occasion to study 
carefully the history of the English gauge question, having been 
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to Con tribute the chapter on the gauges to Mr. Brunei's 
lately published life of his father: 1 and Dr. I olo had found, v 
indeed was evident enough as a matter ot reasoning, m one 
of the most positive results brought out by the ™ 

the very insignificant influence that the gauge had on the cns 
of a rail-way-the real criterion of expense being- the carrying 
power It had been shown clearly, that if tho Great Western 
railway had been made of the same carrying power as the London 
and North Western railway, the extra 50 per cent, width of gauge 
would have added nothing material to the cost, But; Mr. Lrune 
took advantage of the wide base to add 4 ft. in width to all the 
works, thus giving the line largely increased capabilities ; and jet 
with this addition, the extra cost was found to amount only to ahou , 
£300 per mile to £500 per mile!* And yet they were told now 
that several thousands per mile were to ho saved by the ptoposed 

dU ;r 8 i f rS for'the' origin of this fallacious movement it 
became clear that a great logical blunder bad been committed at 
the outset. The authorities, having formed a desne, roasonabl 
enough no doubt, to cheapon railways in India, had, as the nex 
step assumed, that in order to do so it was necessary to 
narro w the gauge. It was curious to see how, throughout the 
Indian papers, whenever economy of construction 

one scarcely ever found the words -cheap railways, or lig tra 

ways’ used, hut always ‘narrow-gauge railways; a stiong 
svinptdm of a petitio principH having forced its way into all the 
Indian councils. It would seem as if the authorities had lefeire 
to Johnson’s Dictionary, and finding ‘ gauge to bo defined as 
‘a measure or standard,’ they had rushed blindly to the conclusion 
that the gauge was a measure or standard of railways geneia y, 
as regarded their calibre, carrying power, cost, ami every elemen, 

involved in them. , 1 

This, however, was not so, as was well known to all who nad 

studied the subject. The introduction of the • overhang of the 
carriages at an early period, in order to obtain enlarged carrying 
' capacity with the narrow gauge that had been then accidentally 
fixed, had taken away the significance of tho width between tho 
wheels as a measure of the works. This waa obvious enough; for 
supposing a certain width of carriage to he given, it was evident 


> “ The life of Isambard Kingdom Brunei.” By Istunbatd Brunei. 

1870. Chap. V. 

* Ibid*, p. 129. 
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that nothing could be gained by the childish and immechanical 
stop of pushing the 'wheels closer together under the middle of the 
carriage; inasmuch as the dimensions .of tho works must be deter¬ 
mined by tho size and weight of the vehicle, and not by tho 
cramped width between 1 tho wheels. It might be said that the 
sleepers formed an exception, as they at least might be shorter; 
but an engineer must bo hut an incompetent officer, if, having a 
given load to carry on two points, ho could not. make his outlay 
independent, or nearly so, of the width they were apart. For 
example, the most suitable arrangement for a wide gauge light 
railway would probably be by laying the rails on longitudinal 
sleepers, and it was evident that the width apart of these could 
make but slight difference* Asa matter of mechanics and of common 
sense, the wheels of a vehicle ought to be as wide apart, that is, 
as near to tho edge of the vehicle, as it was possible to place them; 
indeed, as Mr. Brunei had justly argued, the proper position for 
them was outside the body altogether, as had been, from time imme¬ 
morial, the type of all wheel carriages, except those of railways, 
where the accidental narrowness of the original lines had com¬ 
pelled the adoption of the overhang. It was lamentable to see a 
wide vehicle standing on a narrow base, and still more lamentable 
to find the designers and users of such arrangements glorying in 
what was really a mechanical opprobrium. The only justification 
for a narrow gauge was when an extremely narrow carriage 
only was required, and no one would venture to assort that vehicles 
of 3 ft. wide or 4 ft. wide wore suitable for tho main linos of our 
Eastern Empire. 

It was no now idea in England, though it might be in India, 
that if it was desired to reduce the cost of a railway, that might 
bo done independently of its gauge. 4 Light railways * of ordi¬ 
nary gauge were common enough. All tho early railways wore 
light, while the traffic was yet undeveloped,, and there would be 
nothing new in returning to such lightness, when required, with¬ 
out altering the gauge. Contractors were using light railways 
every day,*but they did not alter the gauge, Mr. Bidder, in his 
able and exhaustive report 1 of Juno 14,1870—which, oddly enough, 
had been omitted from the published Indian Papers—had given 
a case where one of tho largest companies had lately constructed 
a line 22 miles long, to accommodate a poor district, with an out¬ 
lay, including expensive land, of little over £4,000 per mile; it had 


1 Published in Mr, Andrew’s pamphlet, “ Break of Gauge in India.” Second 
edition. 1873 Page 74. 
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nil the, arrangements of the lightest and cheapest possible, character, 
but its promoters had never dreamed that it was necessary to 
reduce the gauge. 

Another case was on the Great Western railway system, whero 
a light branch, of a few miles long, to the fishing-town of Brixhain, 
was’worked by a small and light engine. And yet this was on a 
7-ft. gauge. 

One of tlio best examples, however, of a light railway on the 
standard gauge was one laid down by the Duke of Buckingham, 
on Ids own estate near Wotton, a few miles from Aylesbury. 
The Duke, conceiving that many benefits would arise from 
extending railway communication through his estate, undertook 
to mako a line from Quainton Road Station, on the Aylesbury 
and Buckingham line, to a place called Brill, about six or seven 
miles to the west, with a branch to Wotton, one of the Duke’s 
residences. He entrusted the construction to Messrs. Lawford 
and Houghton, Engineers, of Westminster, and the lino was 
opened about two years ago. It was called the ‘ Wotton Tramway, 
but why this term was used was not clear, as it was as properly a 
railway as any railway in the kingdom. 

ft followed pretty nearly the surface of the land, having 
gradients in. some places as steep as 1 in 60, and curves of 
occasionally 12 chains radius. The rail' weighed 30 lbs. per yard, 
of the bridge section, screwed down to longitudinal sleepers 
(3 in. by G in., with cross ties at every 12 ft. There were no stations, 
but at each main-road crossing there was a siding for tmoks. Tiro 
entire cost, excluding land, was £1,400 per mile. 

The goods traffic consisted of coal, road metal, manure, and 
general goods, inwards ; of hay, straw, grain, timber, bark, out¬ 
wards ; and of cattle both ways. There was also a coaching 
traffic of passengers and milk. The trucks were of the ordinary 
kind, borrowed from the adjoining railways, but they were 
drawn, at a speed of 5 miles per hour to 8 miles per hour, by a 
special engine weighing about 10 tons or 12 tons. It need hardly 
be said that the Duke, though, no doubt, he was anxious enough to 
reduce tho outlay, did not commit the folly of altering the gauge. 

Another case was of a railway, of a very peculiar and remarkable 
character, and. of which a description was before the 'Council of the 
Institution* and would probably bo read at a future time. It was 
the Kigi railway, 1 near Lucerne. In this case the traffic was of an 
exceptionally 'light character, only to convey tourists up the inoun- 


Vide Minutes of Proceedings, Inst. O.E., vol. xxxvi. 



tain during* the summer. There was only one carriage in each train, 
and the speed was 3 miles per hour or 4 miles per hour; and, as 
the lino was ail on the side of a rock, there was every inducement 
to reduce the dimensions, and cheapen, it to the utmost. Moreover, 
irom the peculia r nature of the railway, it was scarcely to be expected 
that it could ever he worked in conjunction with any other lino. 

Here, therefore, was surely a case for a narrow-gauge line, if the 
system were Attended with the wonderful economical advantages 
claimed for it by the Indian authorities. Yet, strange to say, the 
Swiss, that eminently practical and utilitarian people, did not roe 
this, but made the Rigibahn only a ‘light railway,* of the ordinary 
gauge. 

Rail ways of this kind had actually been provided for by the 
Legislature, for in the Regulation of Railways Act, 1868, there wore 
clauses introduced specially authorizing and regulating the con¬ 
struction and working of light railways, but giving no encourage ¬ 
ment for altering the gauge. 

He might further refer to a Report of a Meeting of the Exeter 
Chamber of Commerce, in June, 1872, at which Mr. Ellis, the mayor 
of that city, read a Paper on the subject, after which a resolu¬ 
tion was passed directing attention to the great importance of a 
system of light railways to Exeter and the neighbourhood. Mr. 
Ellis began his Paper by the following words: “ Almost every one 
is now inquiring what is a light railway?” It need hardly be said 
that the Chamber of Commerce did not arrive at the answer given 
by the Indian Government to the same question, namely:—“ That 
it must he a railway of an. exceptionally narrow gauge.” 

What became, therefore, of the Author’s assumption, that practi¬ 
cally the broad gauge was never adopted, except when broad, heavy 
vc aides, were used; and, that, in any comparison of the two gauges, 
that intention might always fairly be assumed? That might be 
all very well as an opinion hazarded by an amateur, but both 
reason and experience showed it to be a fallacy. 

It had been said by Mr. Gladstone in the House of Commons a 
short time ago, that “ in the battle of the gauges, fought in this 
country thirty years ago, nothing could be more decisive than the 
victory of the narrow over the broad, and of uniformity over 
diversity.” Now, as Dr. Pole claimed—as he had before stated- 
some knowledge of the proceedings in question, ho must assort that 
this statement was calculated to mislead. What Mr. Gladstone 
called the victory of the narrow gauge over the broad gauge did not 
arise from any inferiority of the broad gauge, or any superiority of 
the narrow gauge ; on the contrary, the advantages of Mr. Brunei’s 
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systom wore fully borne out by experience. 1 bo victory was w uol j 
and solely due to the impossibility of tolerating a bmik of gauge. 
This it, was which abolished the exceptional system in the North, an< 
would probably, ere long, abolish it in the West also. And it did not 
require a great, stretch of imagination to anticipate a similar result 
in India. The time would come when, if the traffic extended, t 10 
break of gauge would bo found intolerable there also, and then 
either the narrow gauge must be widened, or the broad gauge 
bo narrowed, and the Indian railway system would become t ic 
laughingstock of the world* 

He mbdit add that he had now charge of the Imperial hallways 
of Japan? which had been laid out, before his connection with vhem. 
on a gauge of 8 ft. 6 in. Ho did not find this to be any advan¬ 
tage but the reverse. He had reduced the vehicles to as sinal 
a size as he dared, but ho could not provide for the traffic with a 
less width of vehicles than about 6 ft. 6 in.; and uni m this con¬ 
dition, the narrowing of the wheel breadth only gave rise .<> m. 
and inconvenient construction, both of the engines and carriages, 
while it saved nothing in the cost. It was under consideration 
whether the gauge should not he widened before the evil became too 

muck extended. , , , .. , P d *•, 

])r. Pole must conclude by adding his protest to that of all 
other Engineers, against the narrowing of the Indian gauge, unless 
it could be conolusiyoly shown, which certainly had not been done, 
that the desired economy could not be obtained in any other w;r>. 
Tho subject had been much complicated by. masses *>f ligures, 
exhibiting, no doubt, some discrepancies, according to the views 
held by different individuals; but there was no technical mystoiy 
about it, and the common-senso application to it of ordinary 
mechanical principles and ordinary laws of construction would ho 
was convinced, suffice to show that the Indian project was founded 
on a delusion, and that the judgment dictated alike by reason, by 
experience, and by tho universal opinion of those most competent 
to judge, was the correct one. 

Mr J. E. T anner, in an authorized communication through the 
Council stated that the Author, while asking for pity for the 
Indian tax-payers, should have reminded those who were un¬ 
acquainted with India that the guaranteed railways were the pioneers 
of railway communication, in that country. The shareholders of 


those linos had many difficulties to contend with, and part of the 
capital on Which interest had now to be paid had been spent, in 
overcoming them. In fairness he should also have stated that the 
Indian Government and the tax-payors reaped advantages from the 
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railways beyond the per cent, which they earned, and that at 
the same time those advantages occasioned a loss of profit to 
the railway proprietors ; as also that some loss accrued to those 
railways that were under construction during the Mutiny. 

The railways in India did not succeed turnpike roads and canals 
as in England, but often supplied the place of so-called 4 roads ’ 
without bridges or metalling, consequently all skilled labour had 
to be taught, The skilled labour that hod been taught by the 
guaranteed railways had become remunerative to the country, 
although the country might not at present have entirely recouped 
the money spent for their education. 

Some of the railways were constructed at a considerable distance 
from the seaboard, causing not only excessive cost for transport, 
but a heavy item for delays in delivery. Mr. Tanner had seen a 
locomotive drawn by bullocks two hundred miles over an tin- 
metalled road ankle-deep in dust; and convoys of carts thatched 
over in the jungle, waiting for the rains to cease before they 
conld proceed on their journey, while platelayers and others who 
were in want of the materials, which those carts ought to have 
been conveying, were standing idle. Future railways in course of 
construction would not have to contend with such disadvantages, 
nor with, the almost total want of skilled labour then experienced. 

Those who knew India before the railways were in existence 
would recollect, the relays of horses at every sixth mile, for the 
postal service of letters alone; and the relays of bullocks at every 
tenth mile for heavier parcels, newspapers, and such light mer¬ 
chandize as could afford the charge. The railway companies, by 
their contract, were obliged to carry the postal service for nothing, 
and even to provide vans- if not sorting vans. By the con¬ 
struction of the guaranteed railways the expense for the main¬ 
tenance of horses, bullocks, carts, wagons, and the establishment 
previously necessary, had been saved for more than 5,000 miles. 

The economy that accrued to Government by moving troops by 
rail, instead of by the costly establishment necessary for marching, 
had been already alluded to. The Author, to have drawn a fair 
comparison, might have shown what those savings amounted to, in 
order that they might have been added to the 3.} per cent, earned 
by the railways. 

With regard to break of gauge, Mr. Tanner had lived long 
enough in India to know that an order by the Governor-General 
in. Council was not to be argued against. But those persons who 
constituted the Governor-General in Council might after a time 
retire, and their successors might possibly not feel justified in 
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continuing the construction of the railways upon the scheme so 
strenuously advocated by the Author. 

Mr. Tanner would give an instance. The Sutlej bridge was built 
in the most exposed part of the river, because the Governor-General 
in Council ordered it; the object, being that, it might be under the 
guns of the fort at Phillour, which was always to be garrisoned 
from an English regiment. The Governor-General in Council 
had changed before the first girder was in place, and a new order 
removed all the guns and the contents of the magazine to Ferozopore, 
BO miles away, and the English troops wero supplanted by one 
company of native infantry. 

With regard to width of gauge, arguments had boon adduced, for 
and against the narrow gauge and the broad gauge—but had thoy 
been carried far enough? "No one could gainsay that a narrow- 
gauge lino could bo mado at less cost than a broad-gauge lino, as 
fiir as the construction of the line went; but the saving was so 
little, that the extra expense for rolling-stock necessary for the 
narrow-gauge line to give equal carrying capacity would, possibly 
counterbalance the saving effected. 

Mr. Tanner had .lately been engaged by Government to furnish 
two estimates for a single lino of railway m one of the colonies. 
One on a gauge of 8 ft. 6 in., and another on a gauge of 4 ft. 8jSs m. 
As there was no railway in the colony, there was no question of 
break of gauge, and the relative advantages of both gauges could 
bo fair! y weighed. The estimates wero prepared from actual survey, 
and every, minute detail was considered. The results might there¬ 
fore ho interesting. . 

The data started with, were as follows Tho engines were to be 
6 wheeled, coupled; to weigh 18 tons, and to be suitable for a 
speed of 25 miles per hour. The load on the carriage wheels was to 
bo 3 tons. The rails were to weigh 55 lbs. per yard. For the 
3 ft, q in. gauge, the width of the bank was to he 14 ft. 6 in. at for¬ 
mation lovel. The width of tho carriages was to be 6 ft. 4 in., and 
the length, 15 ft. For tho 4 ft. 8J- in. gauge, the width of the bank 
was to be 15 ft. 9 in. at formation level. The width ot tho carriages 


was to be 8 ft. G in., and the length, 15 ft. 

The result of the estimates gave as the cost per mile for tho con 
struction of tho lino alone: — 
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or a Having in construction of tlie line by adopting the 8 ft. 0 in. 
gauge of 3* 17 per cent. 

The cost per mile for construction, including stations, telegraph, 
and everything except rolling-stock, was as follows: 


£ a. d. 
0,610 IS 7 
6,445 8 3 


On the 4 ft. in. gauge . 
„ 3 ft. 6 in. 


£165 10 4 


or a saving in favour of the 3 ft.. 0 in. gauge of 2£ per cent. 

Before comparing the rolling-stock of the two gauges a few words 
of explanation were necessary. Undoubtedly a narrow-gauge 
wagon, when carrying material such as stone, ballast, &c., could 
carry its load with, less dead weight of wagon, and’ was therefore 
preferable and cheaper for mineral traffic ; but for passengers the 
same floor area was req u ired for both gauges. .1 or light goods, 
such as loose cotton, tho broader gauge gave better carrying capacity, 
for if there were no over bridges the load could he piled up higher, 

well as wider. Floor area was therefore taken as the basis for 
comparison in the two estimates. The rolling-stock for the 
4 ft. 8-1- in. gauge amounted to £17,177, and that for the 3 ft. 6 in. 
gauge to £10,012; showing a saving of per cent, in favour of the 
4 ft. 8i in. gauge for equal carrying capacity. The total cost of the 
railway, with all accessories for traffic, gave a result in favour of 
the 8 ft. 6 in. gauge of 0 * 72 per cent. 

The traffic estimated for was less than there would be in a very 
short time after the line was opened for traffic. He believed the 
rolling-stock would then require to be doubled. Under those cir¬ 
cumstances the result would then, be in favour of the 4* ft. 8J- in. 
gauge. All renewals for wear and tear would necessarily bo in 
favour of the broader gauge. Tho railway referred to was for a 
special class of traffic, namely, that of carrying sugar hogsheads. 
A truck or wagon of the 3 ft. 6 in. gauge could only carry 3 hogs¬ 
heads, while those of the 4 ft. 81 in. gauge could carry 6 hogsheads. 
'When this was taken into consideration, the result of tho estimates 
was in favour of the 4 ft, 8£ in. gauge to the extent of 1 * 55 per 
cent, of the total cost. 

Having spent fourteen years on the construction of Indian 
railways, he knew the disadvantages which those constructing 
them had to contend against. No fair comparison could be arrived 
at,by saying u the existing railways cost so much j r mile; and our 
estimate is for so much a mile.” A true comparison could only be 






arrived at by taking the actual quantities of a length of line that 
had been executed, and by putting the same price against each item 
of work in the estimate for the proposed line. Surely it would bo 
worth while to make such a calculation before ora barking on a 
change of gauge for 10,000 miles. If such a comparison was 
made, he was certain the great saving anticipated by the Author 
would turn out to bo almost visionary. 1 

Mr. W. T. Thornton, partly reading from copious notes, said 
that rather a heavy task had devolved upon him. He had to 
answer a large number of adverse speeches. To do so with any 
adequacy would require all the time that he could warrant ably 
occupy, and at least all the strength which he possessed, so that he 
had better not waste any of either in prefatory remarks, but 
address himself at once to the business in hand. 

It would be convenient to divide his opponents into two classes 
—those who had not met him with arguments, and those who 
had; and hi the former category ho should take the liberty of 
placing his excellent friend Mr. Andrew, and also Mr. G. 1\ Bidder. 

Both of those gentlemen seemed to have taken a hint from the 

well known story of a leading barrister, who, having risen in Court 

to answer the easo for the prosecution, had a paper placed in his 

hand by his legal prompter, containing the words, “No case: 

abuse plaintiff’s attorney.” Changing plaintiffs for defendant’s, f 

this was what they had done. Mr. Andrew’s abuse was, indeed, of 

a very mild description, and did not go much beyond likening 

Mr. Thornton to Rip Van Winkle, and suggesting that he 

must have been asleep for the last five-and-twenty years, and that 

ho was therefore ignorant of the disasters with which the * war of 

gauges ’ had been attended in this country. He must own that 

ho could scarcely venture to pay off Mr. Andrew in kind. His 

excellent friend was very generally understood to bo at all times * p 

pretty wide awake. Still, if it were possible to imagine him to 

have been caught napping, Mr. Thornton should really have thought 


J As it had been stated by General Strachoy (page 53) that, “ until the 
Government of India announced its intention of berrying out narrow-gauge rail¬ 
ways, as the only apparent means of obtaining choap railways, none of the Engi¬ 
neers of the Indian lines—exclusive of the Oudli and Rohilkund Company and 
the Indian Tramway Company—suggested the construction of light or cheap 
lines, or admitted that they were possible,” Mr. Tanner submitted a copy of 
a Report made by him to li. Saunders, Esq., Postmaster-General, Punjab, dated 
l>oca*nber Gth, 1801, which Mr. Tanner requested might be printed in the 
Appendix. It would be seen that in that Report lie did, so early as 1831, propose a, 
light railway, and light engines of the normal Indian gauge. Vide Appendix VI. 
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that on this occasion Mr. Andrew had been talking in his sleep- 
Mr. Thornton could not otherwise conjecture how a person of 
Mr Andrew’s acuteness could refer to the English battle of the 
gauges by way of thereby disparaging the narrow gauge. Surely 
he could not require to bo reminded that in that battle it 
was the narrow gauge that won, and the broad gauge that was 
vanquished; so that, if any inference in regard to India was to be 
drawn from the case of England—not that the two cases were in 
reality at all analogous—that inference plainly was that, if in 
India the two gauges were ever pitted against each other, as 
they had been in England, the narrow gauge would he again 
victorious. 

The personal remarks of Mr. Bidder wore of a more decided 
character, intimating quite unequivocably that, in his opinion, 
Mr. Thornton was not an ordinary fool merely, but the very 
* genius of folly/ He did not suppose that Mr, Bidder meant any 
harm by that. To talk in that stylo was very likely only a way 
he had—a sort of playful chaff. At any rate, Mr. Thorton had no 
desire to resent it. On the contrary, and on the principle of return¬ 
ing good for evil, lie proposed before he had done to give Mr. Bidder, 
in exchange for his cliaff, some solid, substantial grains to digest 
and ruminate upon. 

Turning now to his argumentative opponents, Mr. Thornton was 
glad to observe that they had directed their chief assault against 
what had been previously admitted by him to be the key of his 
position, namely, the question of economy. True, if beaten there, 
he must acknowledge himself to he beaten all along the line, without 
one rallying point to return to. But he had no objection to he beaten, 
if he could he shown to deserve defeat. Contending as he was, 
not for victory—not for any foregone conclusion—but for truth, 
whatever the truth might be, he could not but be anxious that, if in 
error, his error might be exposed. Still, on the question whether 
he was beaten or not, he requested the Institution to suspend its 
judgment 'until they had heard him out. 

In pressing the plea of economy, another person in his place 
might perhaps have engaged extensively in independent calcula¬ 
tions, going in largely and learnedly for width of embankments, 
depth of ballast, sectional area of sleepers, and what not; and, by 
computing how much this or the other detail would cost on the 
broad gauge and on the narrow gauge, have shown how much less 
the aggregate cost would he on the latter than on the former. 
This was what a professional expert might have done, but which 
he did not attempt to do, for the very sufficient reason that lie 
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could not have clone it if he had tried, since, so far from pretending 
to bo a professional expert, he frankly confessed himself to be an 
unprofessional ignoramus, or, as plain-spoken Mr. Bidder might 
say, a mere fool in technicalities. Besides, there would have been 
no use in doing it, oven if Mr. Thornton had been able, for his 
calculations would infallibly have been disputed at every step, and 
at the end of them he should have been as far as ever from having 
established any promises in which the opposite side would have 
acquiesced. But without some premises, common to both sides, 
there could be no profitable discussion ; so, since he could not hope 
that any data offered, by himself would be accepted, he had no 
alternative but to accept those which had been put forward by his 
opponents. 

He found that two Engineers of the very highest eminence—of 
the eminence implied by their having been selected by the Insti¬ 
tution as its Presidents—had each of them carefully estimated the 
cost of railway construction under two different sots of conditions 
— or rather, he should say, of conditions similar in other respects, 
but different in this: that in the one case a 3 ft. 6 in, gauge, and 
in tho other a 3 ft, gauge, was assumed. He alluded, of course, 
to Mr. Fowler and to Mr. Hawkshaw. Now there was more than 
one way in which Mr, Thornton might have dealt with those 
gentlemen’s estimates. In both, tho narrow gauge was credited 
with considerable, but different, amounts of saving—in Mr. Fowler’s 
estimate, with £866 per mil© ; in Mr. Hawkshaw’s estimate, with 
£760 per mile. Mr. Thornton might not unfairly have taken either 
of those amounts, and by making certain additions thereto, on grounds 
which he should presently advert to, have obtained a much greater 
total than he had actually claimed. That was what he might fairly 
have done, if his desire had been merely to make a fair show in 
figures. But that he did not do. Mr. Fowler and Mr. Hawkshaw 
differed not more as to tho total amount of saving than as to the 
nature of tho items on which saving was to be allowed; there being 
only four items admitted by both, namely, earthwork, bridge** 
work, sleepers and ballast. Mr. Thornton began, therefore, by 
restricting himself to those four items; nor did he take even the 
highest of the totals which ho found allowed upon those items, but 
only tho mean between the two, and then to this mean he had 
added not the whole of what was admitted by his authorities on 
other items, for he rejected some, of those other items altogether. 
He made additions in respect only of those further items which, 
although included by only one or other of his authorities, as the 
case might bo, ought manifestly to have been included by both, 
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and could not have been omitted by either, except through inad¬ 
vertence. By this means, and by allowing further for tlie superior 
cheapness of a metre, or 8 ft. 3$ in., gauge, over the 3 ft, 0 in. gauge 
assumed by his authorities, he obtained £1,000 per mile as the 
a verage saving obtainable by the adoption for the Indian State rail¬ 
ways of a light uuVtro gauge, instead of a light standard gauge. He 
said average saving: of course he agreed with Captain Tyler, that 
the actual saving would not be the same on all lines, but would vary 
with the character of the country and other circumstances, being 
sometimes more and sometimes less than the sum mentionedbut 
Captain Tyler would, he thought, admit, on reflection, that this 
was a reason not the less, but the more, for adopting an average in 
reference, n.ot to any particular metre-gauge lino, but to all metro- 
gauge lines in general. 

While working out, as above, his total of £1,000 per mile, Mr. 
Thornton fancied, in his simplicity, that he was displaying an 
exemplary, an almost chivalrous, moderation; and was, therefore, 
proportionally disappointed—not to sdy disgusted—to find, when 
the matter came to be discussed, that his critics, with one accord, 
began to take exception to overy one of the details of which 
that total wan composed. Mr. Harrison, who led the charge at 
this point, with Mr. Bruce bringing Up the rear, considered that 
he had been much too greedy in accepting at Mr. Ilawkshaw’s 
hands £10 per mile for land, seeing that Major Bonus, in his 
estimate for the Indus Talley line, had shown that 13#. C>d. 
per mile, or, as Mr. Bruce had it, more nearly 10#. per mile, was 
the maximum to be allowed. Major Bonus was an Indian Engineer 
oflicer of well-earned repute; and Mr. Harrison seemed to Mr. 
Thornton to exhibit a very just discrimination in preferring, on 
questions connected with Indian railway construction, the opinions 
of experienced Indian Engineers to those of the ablest members of 
the profession who had never visited the East. Mr. Harrison had, 
however, misunderstood Major Bonus’s meaning to an extent not 
v ery remarkable in one who did not pretend to have any special 
knowledge of India, hut somewhat curious in the case of Mr. Bruce, 
who ought to have known—and no doubt did know—a great deal 
about, thn ti country. When giving Es. 27, or £2 14#., as the price of 
an acre, and therefore 13#, 6<J, as the price of a quarter of an acre. 
Major Bonus was speaking, not of India generally, hut only of that 
territory—for the most part mere sandy desert —through which the 
Indus Valley railway would run. But Mr. Bruce, who had so skil¬ 
fully conducted the Great Southern of India line from Trichinopoly 
to Negapatam, through the garden-like luxuriance of the Can very 
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bught not to require to bo told that there was other soil in 
India besides sand, and that to judge of the value of the land that 
would havo to bo taken up for State railways in Northern Bengal, 
or the Dharwar cotton-fields, by its value between Mooltan and Hy¬ 
derabad, was about as much to the purpose as it would bo to suppose 
that the Metropolitan llailway Company and the Highland .Bail* 
way Company got their land at the same rates per acre. It, so 
happened that in certain instances—very exceptional ones it was 

true.the Government of India had to pay for the land presented 

by It to guaranteed railway companies no less than £725 per acre 
aiid £1,099 per acre, and this for areas of 141 acres and til acres 
respectively. After all, the figures objected to were not his figures, 
but those of Mr. Hawkshaw; hut still, unless Mr. Harrison and 
Mr. Bruce could show better reason for questioning the correctness 
of Mr. Hawkshaw’s allowance of £10 per mile for laud, Mi. 
Thornton should not consider himsell bound to surrender any pait 
of it, although to part with the whole would not cause him any 

very great pang. , ... 

In regard to earthwork, Mr. Harrison practically agreed with 
Mr. Fowler—working out the sum for himself and producing a 
result of £36 15s. per mile,or within five shillings ol Mr. bowlers 
estimate of £37 per mile. Mr. Brace, indeed, allowed only £33 per 
mile differing therein both from Mr. Fowler and Mr. Harmon, and 
still’more widely from Mr. Hawkshaw, who put down £100 per 
mile on the same account; so that, having here three to one 
against him, Mr. Thornton concluded that Mr, Bruce must gi ve 
way On the subject of bridges, Mr. Harrison admitted that ho 
had no means of judging whether Mr. Hawkshaw’s £50 per mile 
or Mr. Fowler's £83 per mile were right, but Mr. Harrison added, 
that ho was disposed to err on the right side—to wit, that of 
superior strength, and therefore that he inclined to Mr. Hawk- 
s’taw. Now Mr. Thornton, feeling conscientious scruples against 
erring on eithor' side, had gone midway between Mr. Fowler’s 
estimate and Mr. Hawkshaw’s estimate, and so had arri ved at £b6 
per mile, and whoever bethought him of the pro verb of his schoolboy 
days, “ In medio tutimmtu ibit," would probably consider that in 
so doin°' Mr. Thornton had selected the safest path. Mr. Brace, 
at any rate, said nothing about bridgework ; so it was to be sup¬ 
posed that, his silence might be taken for acquiescence. 

Mr Bruce remarked, that he had put the bridges at £20 per 

mile, and given tho details. . 

Mr Thornton. In respect, however, to tho far more important 
items of sleepers and of ballast there was universal disagreement. 
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Mr. Fowler on those accounts allowed £503 nor mile • Mr 
JTawkshaw, £200 per mile ; Mr. Ilan-ison-if Mr. 'Thornton 
rightly understood Mm- £257 per mile; Mr. Bruce begrudged 
£120 10s. per mile. These varying figures wore the results of 
equally varying considerations, affecting sundry knotty points as 
to which Mr. Brace questioned the Sense of Mr. Fowler’s decision i:, 
one instance, and denied it altogether in another. Such matters 
wore too high for Mr. Thornton’s comprehension; he did not 
profess to ho able to attain to them, though he should have a word 
or two to say presently as to the way in which they had been 
treated. 

Intermediately, however, ho must touch upon two or three other 
matters. One was the saving on engineering and agency, respecting- 
winch Mr. Harrison took no objection to the rate of 174 per cent, 
adopted by Mr. Fowler., neither did he deny that 171 per cent, upon 
£497 came to £87, the exact sum given by Mr. Fowler and accepted 
by Mr. Thornton. Mr. Harrison proceeded, however, to observe 
that there were certain details, such as the sotting out of the line, 
the preparation of plans and the estimate of all the works, the 
cost of which would bo the same whether the gauge were broad 
or narro w, and upon the cost of which, therefore, the charge for 
engineering would likewise bo the same in both cases. Now, no doubt 
upon all expenditure, common to both gauges, the same percentage 
Charge for engineering would come to the same thing for both ; 
but why the narrow gauge should not, save the wdiolo charge for 
engineering, in respect of an expenditure of £497 per mile, which 
was not common to both gauges but which applied to the broad 
gauge alone—why, as Mr. Harrison said, a largo deduction should 
bo made from the saving of £87 per mile claimed by Mr. Thornton 
on that account, Mr. Harrison did not explain; and what was still 
more m need of explanation was that Mr. Bruce, though profession- 
to follow Mr. Harrison, was not contented with insisting on a We 
deduction, but n-.piired Mr. Thornton to leave out the saving alto- 
gather. lh© truth was that, instead of reducing, he ought greatly 
to have increased his claim for engineering. Ho ought "really 
to ® r * Harrison—to take 174- per cent., not merely on 
the £-197 per mile aforesaid, hut also on the sum total, amounting 
more nearly to £1,000 per mile of all the savings, other than those 
(or engineering and agency, with which ho had shown that the 
narrow gauge ought to bo credited. 

’Iheii, at Mr. Hawkshaw’s suggestion,' he had taken for reduced 
cost o' annual repairs of a narrow-gauge line £10 per mile, and 
had capitalised that annual saving at twenty years’ purchase- 
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rfry (Obtaining a total on the item of £200 per mile, Mr, Har¬ 
rison approved of the rate of £10 per mile, but both ho and Mr, 
Bruce disapproved of its capitalisation on the ground of its not 
being an ingredient in first cost. But surely, supposing the price 
of a perpetual annuity of £10 to bo £200, it made no difference 
whether £200 were paid down at once or £10 per annum were paid 
for ever afterwards, or, conversely, whether £/J 0 per annum were 
saved for ever or £200 were saved at once. Bu t if so, Mr. Hawk- 
shaw was, Mr. Thornton submitted, perfectly right in that, respect, 
and "Mr. Harrison and Mr. Bruce wore right only so far as they 
agreed with Mr, Hawkshaw. 

Then came the vexed question of curves. Under this head Mr, 
Fowler had "allowed nothing, because,, as he said, in his own prac¬ 
tice, in this and in other coun tries, he had never met with even a 
single case on which he should have adopted a different curve 
merely in consequence of gauge. Mr. Hawkshaw, however, even 
when estimating for a narrow-gauge extension of the Eastern 
Bengal railway through on almost level country, had allowed £200 
per mile for the saving by use of sharper curves; though it was 
true, he now said, that he never expected so largo a saving to 
be realised. Mr. Harrison also expressed a doubt whofcher this 
saving of £200 per mile could by any possibility bo applied to the 
whole 10,000 miles of railway to be made in India ; thus, by 
implication, intimating that Mr. Thornton had so applied it; 
while Mr. Bruce likewise left out the £200 per mile, which he, 
too, supposed to have been added by Mr. Thornton for curves, 
because he knew that “in ninety-nine cases out of one hundred in 
India, in the.matter of such curves as they required, they would 
not save anything at all.” Upon all which Mr. Thornton had first 
to remark, that not £200 per mile, hut only £100 per mile, or 
only one half ot’ what Mr. Hawkshaw, two years ago, calculated 
might be saved, by means of sharp curves, even in the dead level 
of Northern Bengal, was added by Mr. Thornton as the probable 
average on 10,000 miles of railway, a considerable portion of which 
Would traverse exceedingly hilly and even mountainous country. 

He would now ment ion one or two facts, which might perhaps 
suggest that Mr. Harrison and Mr. Bruco had been somewhat hasty, 
in deciding that there was no difference as to curves between broad 
' gauge and narrow gauge, and that Mr. Hawkshaw had been equally 
hasty in- abandoning the more correct opinion on the subject 
which he-until lately entertained. Mr. Thornton supposed he 
might assume that on none of the existing broad-gauge lines of 
India were the curves anywhere sharper than on the Thuil and 
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Shore Ghaut sections of the-Great Indian Peninsula line, where 
the sharpest curves were only 15 chains radius—of which, more¬ 
over, there were but 2 , all the rest being of at least 20 chains radius 
—and where, by-the-way, there were more than miles of tunnel¬ 
ing ; and iho average cost of construction was between £48,000 per 
mile and £49,000 per mile. Now on the Punjab Northern rail¬ 
way, there was a section 70 miles in length, between Jnelum and 
Eawal Pindi, described as “wild, hilly, and broken to an extent 
rendering a railway a most formidable undertaking.” On. that 
section, while as yet it was supposed that the standard, or 5 ft. 6 in., 
ga uge was to be adopted, the Engineer who surveyed the section, 
assuming a radius of 20 chains as his minimum, reported that 
extensive deviations of 22 J miles in all would have to be made. 
The same Engineer, however, having been thereupon informed 
that the mbtre gauge, and not the standard gauge was to be 
adopted, and that his ruling curve was to bo 4J chains radius, 
made a new survey, and then, reported that it had been found prac¬ 
ticable to reduce the 22§ miles of deviations previously doomed 
necessa ry to little more than 2J miles; and that this had been 
done without, going below a 5 chains radius, of which, however, 
there were 19 curves. What had hero been the consequent saving 
Mr. Thornton would leave others to calculate ; but no doubt it 
must have been something very considerable indeed; and in all 
probability still more considerable savings of fclio same kind bad 
been, or would be, found practicable on the Ghaut sections of the 
Indore and Carwar lines, where much wider scope for sharp cur- 
vilineation ought, apparently, to be afforded than on the worst 
portions of the Punjab northern line. lie might however mention 
that on the Carwar line there was, in one place, an unbroken incline 
of 1 in 40, which extended for nearly 4 miles, with curves of 5 chains 
radius; those curves of course implying an immense saving in the 
heavy work, which the standard-gauge curves of 15 chains radius, or 
20 chains radius would have necessitated. It'was quite clear, then, 
that on Indian metre-gauge lines generally there must be some 
sensible average saving per mile by reason of curves. "Very likely 
that saving might be a good deal below the £200 per mile, at which 
it laid b - u hypothetically put by Mr. Hawkshaw, who, however, 
in suggesting that amount, was clearly much nearer the truth than 
Mr. Harrison and Mr. Bruce, who put it at nothing. Whether 
Mr. Thornton, in putting it at £100 per mile, or as nearly as pos¬ 
sible half-way between nothing per mile and £200 per mile, was 
not likely to be nearest of all to the truth was a question on 
which modesty forbade him to decide. 
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I n answer to a question by Mr. Harristfn as to the authority 
upon which ho had stated that 20 chains radius was fixed as the 
minimum, Mr. Thornton explained, that it had not really boon so 
fixed, but that the Engineer thought it was. On the bhore Ghaut, 
of the Great Indian Peninsula railway, the sharpest curve was 
15 chains radius, and there were only two-such, none of the others 
being below 20 chains radius. 

Returning to the items of sleepers and ballast, what hopeless 
discord of opinion was there exhibited 1 Mr. Hawkshaw differing 
widely front' Mr. Fowler, and Mr. Harrison and Mr. Brace dis¬ 
agreeing between themselves in all else, and agreeing only m pooh- 
poohing Mr. Fowler, and by implication Mr. Ilawkshaw also. 
Well, very likely Mr. Fpwler, if he had been present, might in his 
turn have pooh-poohed Mr. Harrison and Mr. Bruce. But what 
construction was an impartial outsider to place on such universal 
pooh-poohing— what hut that in all probability there was on the 
whole very good cause for it ? Of the four eminent Engineers con¬ 
cerned in it, everyone was completely at variance with all the rest. 
Only one, therefore, out of the four could possibly bo m the right, 
while the other three must necessarily have been in the wrong; and 
the odds were that all'four wore in the wrong, since then were no 
three amongst them who did not pronounce the fourth to ho so. At 
any rate, eminent as all four authorities wcr©~‘ engineering giants, 
as Mr Danvers, without much exaggeration, had styled them—no 
one of them could prudently bo here accepted as a guide, except in 
so far as his dicta were home out by faot. But of fact, unfortu¬ 
nately, there was Very little available; Mr. Bruce alone having 
hitherto attempted to adduco any. The latter gentleman, aow- 
ove'r, having obtained the estimates for 216 miles of mbtie- 
f-auge railway, described as in process of construction m the 
south of India, had examined those estimates to see what would 
bo the extra cost of making the railway on the broad gauge, and 
he had calculated that the extra cost per mile would bo £27 10*. 
for ballast and £99 for sleepers. This he said was not an idea hut 
a fact. How was it a fact ? The only fact apparent was, not that 
the thing was so, hut that ho had calculated that ii. would 
be so But might it not possibly be equally tho fact that he had 
made a miscalculation ? By reducing to a minimum the saving 
on a variety of other items, as well as sleepers and ballast, and 
by ignoring some important items altogether, he made out that tho 
difference of cost, between tho metre gauge and the standard gauge 
in one special locality, would ho under £200 per mile, and then be 
assumed that the same would be the total average saving all over 
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India But to the one single, so-styled, fact appealed to t>y l‘ nrl 
in support of that view, Mr. Thornton was in a position to oppose 
a counter-fact of the same description, but much stronger ot Ms 
kind. In another part of India, namely, in the Punjab, the thter- 
, rice of cvAt between the m&tre gauge and the standard gauge lor the 
lines between Peshawur and Lahore, and between MooltanandKotree, 
had quite recently been estimated, not by Engineers m England, 
many thousands of miles off, hut by Engineers on the spot, and by 
Eno-ineers, too, whose predilections were by no means m favour of the 
ruhtre gauge in that quarter, and the result had been to show that 
the standard gauge would cost £721,000 more than the metre gauge. 
But £721,000, divided by 773 miles-the aggregate length of the 
lines estimated for—gave, not Mr. Bruce’s £200 per mile, hut £030 
per mile ■ just £70 per mile less than the £1,000 per mile claimed 
by Mr. Thornton. But Mr. Bruce’s total being thus presumably so 
very far below the reality, the soparato items, or some of them, eorn-- 
posina- that total must be presumed to lie equally erroneous. Ei -her 
he must have materially understated the savings on sleepers aw 
or, ballast, or some others of the savings which he had allowed, or 
there must he some items over and above those of engineering, 
aK ency, maintenance, renewal and sharp curves, already specially 
adverted to, which he had altogether omitted to take into account. 
Whether lvis faults of commission or of omission were the more 
important was not for Mr. Thornton to say. It was a matter 
for theoretical invest!gaton, on which he should not vemuro; 
hut setting theory on one side, one thing to which he desired 
particularly to invito attention was that, so far as facts could bo 
brought to bear upon the matter, those tacts wen, much more 
nearly corroborative of his total saving per mile of £1,000 than 
of Mr. Fowler's £860, Mr. Hawkshaw s £760, Mr. Bidders £600- 
Mr. Harrison’s £400, or Mr. Bruce’s £200; and further, that, though 
Mr. Thornton’s figures were nearest of alt to the mark, Mr. 

Fowler’s wore the second nearest. 

In answer to a question, Mr. Thornton said the weight of the 
rails was assumed to be 40 lbs. per yard in all cases. 

Considering his fundamental position to be thus far sustained by 
f ict he did not think he should risk much by asking the Meeting to 
decide whether that position had hitherto been damaged. Considering 
l„nv numerous, how able, and how outspoken bad been its critics, he 
p,ioht fairly take for granted that pretty nearly all that could be said 
against it had already been said; but would any one assert that it 
had boon in the slightest degree shaken? \\oidd it at a.ny rate, be 
said that adequate reason.or, rather, the slightest shadow of reason 





~had been shown, why the figures of any one of his critics should 
bo substituted for his ? If it was thought there had, let him ask, 
whoso ?—which of the many utterly irreconcilable totals did the Sleet* 
ing prefer? Was it Sir. Bruce’s, or Sir. Harrison’s, or Sir. Bidder's, 
or Sir, Hawkshaw’s, or Sir. Fowler’s? Probably time might bo 
necessary to determine. But while the mind of the Meeting was 
being made up, it could not be denied that lie was entitled to adhere 
to his saving of £10,000 per mile or of £10,000,000 otrt0,000 miles; 
nor, what was infinitely more to the purpose* that the Govern¬ 
ment of India was likewise warranted in -provisionally adopting 
and acting upon those figures. 

Here, as to the general question, the defence of the Indian Govern ¬ 
ment might he safely rested. Having reason to believe that to 
construct the State railways on the standard gauge instead of 
on the m&tre gauge would involve an additional expenditure of 
£10,000,000, it might irreproachably decide hot to make State 
railways at all, rather than make them at such a cost. It might 
irreproachably consider that it had done enough in taxing its 
subjects to the extent of £1,600,000 per annum, for the 5,000 
miles of railway already constructed, without, by constructing 
10,000 miles more, increasing that load of taxation to £2,100,000 
per annum. Many gentlemen present might think that, in so 
deciding, Government would decide wrongly. Some gentlemen 
present had distinctly intimated that the Indian tax-payer—“ this 
vex*} pitiable and most interesting tax-payer,” as in not quite the 
best possible taste he had been designated —should be 'disregarded 
in this matter. That, however, was a question which, as oven ihoso 
gentlemen would probably admit, was one rather for the states¬ 
man than the engineer, and one of which men with the states¬ 
manlike qualities and experience of the Duke of Argyll, Lords 
Lawrence, Mayo and Sandhurst, the late Sir Henry Durand, Sir 
Henry Maine and Sir John Strachey were, on the whole, likely to 
he more competent to judge than the purely professional tribunal 
to which Mr. Lee Smith would refer it, even though that tribunal 
Were composed of the * elite ’ of the distinguished men who wore 
now sitting, or had hitherto sat, in the President’s chair, or around 
the council-table of the Institution he was addressing. 

Even though it were established that, unless made of the standard 
gauge, by an. outlay upon them of an extra £10,000,000, the pro¬ 
jected Slate railways would not adequately answer their purpose, 
that might he a very good reason for making no State Railways at 
all; hut it would be no reason for making the State railways 
of the standard gauge. The same remark held good of A break 
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of gauge. That a break of gauge was, abstractedly, a great evil, 
was not denied. That it must sensibly impair the utility of 
most of the projected State lines, was not denied. But even 
though, instead of merely impairing, it altogether destroyed their 
utility, it would not be a reason for making them of standard gauge. 
In the actual circumstances of the case, the choice, as he had said 
in the Paper, was not between a broad gauge and a narrow gauge, 
but between a narrow gauge and no gauge—and no railways. 

Of course, however, he was not admitting that na&tre-gaug© lines 
would not, for all carrying purposes-—in other words, for all pur¬ 
poses whatever —answer perfectly in India. Scarcely any one who 
had spoken in the course of the discussion denied it—certainly not 
Mr. Bruce nor Mr. Harrison; while General Stvachey had stated 
how the average daily traffic of the most heavily worked standard 
gauge line in India—the East Indian line—could be carried on 
the mbtre gauge by 12 trains each way, of 17 vehicles each, the 
vehicles, too, being not more than half filled. True, as Captain 
Tyler had objected, a railway should be adapted not for average 
traffic, but for maximum traffic; but then, Mr, Thornton Would ask 
Ca.ptai i Tyler how soon he expected the maximum traffic of the 
best of the projected State lines to exceed the average traffic of 
the East Indian line, considering how comparatively poor and 
thinly peopled were the territories proposed to be traversed by the 
State lines ? 

Mr. Thornton had already said, that break of gauge had no 
proper connection w ith the larger of the two great subjects under 
consideration, namely, that of the applicability of the metre gauge 
for State lines generally. Nevertheless, it would he useful to cor¬ 
rect. some exaggerated notions of the disadvantages of the break of 
gauge which had been deduced from English, experience. Pre viously, 
however, he was bound to make the * amende honorable’ by correct¬ 
ing a mistake of his own. He had been very properly taken to task 
by Mr. Hawkshaw for assuming Id. per ton to be pretty generally 
considered to be the maximum representative, in bash, of tire com¬ 
mercial ill effects of a break of gauge; for although in the report 
of General Strachey, Colonel Dickens, and Mr. 'Rondel, he found 
that rate given as a maximum, Mr. Hawkshaw, in his report, 
said that the rate per ton was variously reckoned at 4d., 8d., 
and la. Mr. Thornton acknowledged his inadvertence, arid 
humbly apologised for it, though he would presently show it 
to he of no consequence, in respect to the present issue. Some 
persons present would not, however, bo content with his crying 
‘ peceavi ’ to the extent merely of confessing that, w hether 4d. per 
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"lofiwas, or was not, the maximum expense incident to break of 
gauge, it was no’; in.England admitted to bo so. One gentleman, 
if he recollected rightly, declared the evils of a break of gauge 
to be simply infinite; another, that they could not be estimated 
in money; while a third demanded whether, if 4(1 per ten—*- 
or anything like 4d. per ton—wore their pecuniary '.equivalent, 
•it was likely that the English broad-gauge companies would, for 
the sake of saving such an insignificant expense, have gtfne to the 
enormous expense of relaying most of their lines on the narrow 
gauge? Well, he was quite sure they would not. They would 
not, have cared a jot, even though the cost per ton had been 4*., 
or £4, for that matter, instead of 4$„, provided the traflio would 
have consented to pay that rate for translading. What really 
actuated the broad-gauge companies was not the expense of trans- 
lading, but the impossibility of competing with the narrow-gauge 
companies, which had no break of gauge, and no translading to 
charge extra for; and to render such competition impossible, not 
4fl per ton, but one farthing, per ton would have sufficed. A. 
farthing per ton would suffice to turn the scale in the eyes of 
traders, who were considering by which of two rival linos they 
would send their goods. But in India there was no idea of lettin g 
the two gauges come into competition. There were not to be there 
any standard-gauge lines and mHre-gauge linos running from the 
same point in the same direction. Goods Brought by railway to 
any station, at w hich the break of gauge occurred, and intended 
to go on by railway, would have no choice but. Hobson’s. They must 
either proceed by the metro gauge or by the standard gauge, as the 
case might be, or they could not go on by railway at, all, for there 
would be but one gauge to go on by. The only question for the 
trader would be whether, rather than pay the extra railway charge 
for break of gauge, he would not send on his goods by road or 
river, and there could not be much doubt in which way any trader 
in his senses would answer that question. At any rate, the good 
sense of the Meeting would at once decide that the extra railway 
charge for translading would certainly not be so high as what the 
trader would have to pay for transferring his goods from a railway 
train to ordinary carts, or boats, or steamers. 

Were there, however, no means of ascertaining with some 
approach to precision what the extra railway charge consequent 
on a break of gauge would actually be, in India? Captain Gabon 
apparently considered that there was some mystic connection 
between it and the price of the goods affected, and on that ground 
he had contended that, instead of an amount of £850 - at which, at 
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^the rate of 4cd. per ton, Mr. Thom ton had reckoned the charge for 
traaalad iig 51,000 tons and upwards of salt and sundries at Lahore 
—the amount should be at least £16,000. IIo really wondered that 
Captain Gal ton was not himself taken aback by his own figures. 
Sixteen thousand pounds sterling—merely for removing about 
three times that number of tons of salt from one set of trucks 
to another set of trucks a few yards off 4 It was; very good natured 
of Captain Gal ton to devise such freaks of fancy, for the amusement 
of the Meeting; but life was too short to allow of their being seriously 
discussed. The Meeting could have a good laugh at them, and 
then he would pass on. Only if Captain Galton should interpose, 
to the effect that he was referring not to the mere cost of handling 
goods, which was the only thing Mr. Thornton was speaking of, 
hut to the damage and injury to goods, incidental to a. break of 
gauge, repeating, on the authority of his salt •manufacturing friend 
in the Midland districts, that one shilling s-worth of every thirty 
shi 1 lings*-worth of salt transladen was spoilt in consequence, his 
rejoinder would stand thus. What severer satire could possibly be 
passed on English railway management? On Indian railways— 
those at least which would belong to Government—it was to bo 
hoped things would bo better managed. Proverbially inefficient as all 
Government executive arrangements were, Government did not 
despair of being able to devise some means of getting goods trans¬ 
ferred from one train to another train close by, without one bale 
or sack or ton in every thirty being spoilt or lost or plundered 
during the operation. 

Descending, however, from these imaginative flights to the solid 
ground of fact, the Meeting had boon told by Mr. Rondel, Consulting 
Engineer of the East Indian railway, that on the Nulhatti offshoot 
from that lino the actual contract charge for translading from the 
broad gauge to the narrow gauge, or 1 vice versa/ was only 3 d. per 
ton ; and to this important piece of testimony Mr. Thornton was 
able to add another, equally important and tmimpeachable, derived 
from another Indian railway—the Eastern Bengal—of which Mr. 
Hawkshaw was Consulting Engineer. To and from Kooshtee, the 
present terminus of that line on the river Ganges, a great deal of 
traffic was carried by a steam flotilla belonging to the company, 
that portion of traffic, of course, breaking hulk at Kooshtee. .Now, 
in a report, dated in September, 1870, by Mr. Prestage, the 
Kailway Company’s agent in India, it was stated that the 
quantity of goods breaking bulk being taken'at 145,620 tons, 
the mere handling of them, according to the actual rates paid at 
Kooshtee, would amount to 30,580 rupees, or £3,068, Dividing 
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this sum by the tonnage, the quotient would be a minute fraction 
over bd. per ton ; and this it would bo observed was for ttttudading. 
not from railway train to railway train, but from river to rail, or 
rail to river; obviously a much more difficul t and troublesome 
operation. Wherefore, whatever were the extra charge for a break 
of gauge per ton in England, whether -id., 8cL, or Is., or (is., it was 
clear that, in taking its maximum in India to be 4 ill per ton, just 
half way between 3d. and' 5 d., he had, instead of understating, 
rather overstated it. 

This, however, being assumed to be the average rate, let it be 
inquired what it would amount to on the whole 10,000 miles of 
projected State railways -and hero ho would interpose that these 
10,000 miles were not a mere myth ; ho could assure Mr. Berkley he 
could show him projected lines which, taken together, would make 
up 10,000 miles.*- On the 5,000 miles, almost entirely broad gauge 
and guaranteed, already open for traffic, the total quantity ot goods 
of all descriptions carried in the year 1871 was, according* to Mi. 
Danvers official report, 3,330,000 tons. That was the whole traffic 
of uvery description carried by all the guaranteed railways in 
India. Now no one could reasonably expect that, on the 10,000 
miles of State railways, the aggregate annual traffic would tor 
years to come amount to that, still less that it would become twice 
that traffic. Nevertheless, what no one could expect, he would, for 
the sake of argument, suppose. He would suppose that, not at some 
distant date, but immediately on their being all opened, the aggre¬ 
gate annual traffic would be not 3,330,000 tons, but 6,600,000 tons. 
Again, no one could expect that nearly so little as one-half of the 
aggregate traffic would be local traffic - -that was, traffic hot passing 
from the metre-gauge lines — or therefore, that nearly so much as 
one-half would bo through, traffic that would have to break gauge 
on exchanging to or from the standard gauge. Yet, once more— 
what could not, be expected — he would, for argument s sake, suppose, 


Foot-note added by Mr. Thornton, on the 1th of May , 1 73, 

I am sorry to find myself, on further inquiry, obliged to admit 
that tlii was a considerable over-statement. The Indian Govern¬ 
ment did certainly in March, 1869, represent to the Secretary of 
State that about 10,000 miles were then wanting, in addition to 
the 5,000 miles already constructed or in process of construction, 
to provide India with, a complete network of railways, but of 
those 10,000 miles, not more than 3,000 have as yet been actually 
marked out.—W. T. T, 
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namely, that not less than 3,300,000 tons would have to break gauge. 
Yet even under these almost impossible suppositions, £50,000 per 
annum would, at the rate of 4.d. per ton, be the utmost expense 
consequent on break of gauge. But on the £10,000,000 which 
he had shown to ho the probable saving consequent on the adoption 
of the metre gauge, the interest at 5 per cent, was £500,000. On 
the £6,000,000 which, according to Mf. Bidder, would be saved, it 
would he £300,000. On Mr. Harrison’s £1,000,000, it would be 
£200,000. Nay, even on Mr. Bruce?! £2,000,000, which nobody 
but himself, not even Mr. Harrison, considered more than one-half 
the proper amount, it would be £100,000. What doubt, then, that 
tlio Indian Government were right in not sacrificing; the equivalent 
of, at the very least, £100,000, and almost certainly £500,000, for 
the.- sake of saving an expense .of only £50,000 per annum? If 
there -wore any doubt, there was one consideration that ought to 
remove it. The very lowest of these estimates, even Mr. Bruce’s 
paltry £2,000,000, put out at interest, would in 4. years or 5 years 
accumulate to the amount requisite, at £500 per mile, for taking up 
and relaying, on the metro gauge, the whole existing 5,000 miles of 
guaranteed lines, should the break of gauge between the n and the 
State lines ever turn out to he a serious disadvantage. And if it 
would thus happen, even with Mr. Bruce’s £2,000,000, how would it 
hr with Mr. Harrison’s £4,000,000, or Mr. Bidder’s £6,000,000, or 
with Mr. Thornton’s £10,000,000? Why, according as one or 
another of those turned out to ho tko 'nearest approximation to the 
real amount, the present broad-gauge lines might all bo tepid on 
the metre gauge, and the break of gauge be got rid of, and 
Government would nevertheless find itself with £2,000,000, 
£4,000,000, or £8,000,000 more in pocket than it would have done, 
if it had avoided break of gauge by making its State lines on the 
standard gauge. 

Thus much for the general question; to which succeeded the 
special one. whether there wore in the Punjab any circumstances 
so exceptional as to render the considerations, hitherto set forth, 
inapplicable to that province. Upon this point, his most, prominent 
antagonist was his ingenious friend Mr. Lee Smith* who began by 
intimating that be had devoted much study to the subject, and 
could give a good deal of information regarding it, not generally 
known, and who certainly did treat the Meeting to one or two 
novelties. Any shareholders in the East Indian railway, who hap¬ 
pened to be present, must have pricked up their ears on being told 
by him that a section of 81} miles in length of their lino, of which he 
had responsible charge, was constructed for £5,100 per mile; and 
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for exactly £5,370 per mile. Knowing, as they did but too 
well, that whatever their railway might have cost, they at all events 
had been charged for it more than £20,000 per mile, they might 
naturally be curious to know what had become of the odd £14,000 
per mile, and they Lad better perhaps cab upon then i iiigineeis, 
or whoever else was responsible, to explain. Some otheis oi the 
details entered into by Mr. Leo Smith were considerably more re, 
oondite than apposite. He blamed the Government for resolving 
to utilize as much as possible for railway purposes the trunk 
| road already constructed at very great expense between Lahoro 
and Peshawar, notwithstanding that ho had recommended quite 
a different line, which would have left this trunk road unused 
and useless, and have converted its cost into so much money thrown 
away. Again, he blamed Government for deciding that part of the 
Indus Yalloy lino should he on the right bank of the Indus, not¬ 
withstanding that he, with curious infelicity, stoutly maintained 
that the right bank was the wrong one. Further,,^io proved to 
demonstration that if Mr. Thornton’s figures or Mr. Fowler’s 
figures were compared, not with their own figures, but with Goneial 
Strachey’s figures or somebody elso’s figures, the comparison would 
not bring out the same results as if it bad been made with their 
own figures. To show how little all this had to do with the posi¬ 
tion taken up in the Paper, it might have sufficed simply to 
repeat what that position was. Mr. Thornton need not, however, 
do even that. Most of what ho might call Mr. Lee Smith’s financial 
criticisms might ho still move summarily disposed of. Within 
tho last few days there had been received from the Government of 
India a despatch, in reply to one from tho Secretary of State, 
forwarding for report certain representations of Mr. Lee Smith, 
to the effect that Government, by letting an anonymous Contractor, 
whom he knew of, make the Punjab lines on the broad gauge 
instead of on the narrow gauge, would absolutely save money. 
Tho following wore extracts from that despatch:--- 

lu regard to tho real cost of changing now from the metre to 
tho hi feet gauge, we have recois T od the following report from our 
. Consulting Engineer for State railways, which is concurred in by 
our other professional advisers :— 

“ I have carefully gone into the question of comparative cost of 
the two gauges, and, taking into consideration the work already 
done, the results are given in round numbers as follows: 

“ Amount by which a railway with an unbroken gauge of 5 feet 
6 inches will' exceed the cost of a metre gauge line, from Kur- 
rachee to Peshawar." 
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The uvmpariron was made with, both CO lbs. rails*: and 40 lbs, 
rails; but as it was now admitted on all bands that the yet 
unexecuted portions of the Punjab system must have light rails, 
Mr. Thornton would trouble the Meeting with only that portion 
of the estimate relating to tho 40 lbs, rails :— 


Rahov ay. 

With co ]b. 1 

rails. f, 

WtUHOlb. 

- rails. 

Indus Valley railway. 

Lahore to J Ik- him . . . . 

Jhelmn to Peshawur. 

c - i 

1,021,900 | 
1570,900 ! 
757,100 j 

531,900 

135,700 

494,000 

Total.. . 

8,150,200 

1, ItU ,000 

Deduction for third rail and additional rolling-! 
stock. j 

020,000' j 

440,000 

Net Kxcess. 

O, .03(1,200 i 

1 

721,600 


“ The structures with tho 60 lb. rails are intended to suffice for 
ordinary broad gauge engines, as well as for carriage and wagon 
stock; those*with the 40lb. rails are intended to suffice for broad 
gauge carriage and wagon stock only. 

“ The estimate includes the on tiro loss which would accrue from 
tho abandonment of works on tho lines in progress, but presumes 
that all rails, girders, &c., suited for tho narrow gauge, can be 
made use of else where in India. 

4; Wo believe your Grace may .rely on this estimate'as giving 
as nearly as possible, without entering upon surveys and very 
minute calculations, the probable cost of altering tho gauge of those 
lines at the present time. It will be seen that the result differs 
entirely from that arrived at by Mr. Leo Smith, and that the figures, 
given do not (for the reasons above explained) admit of detailed 
comparison,” 

In the Paper, tho t otal net saving claimed for the Punjab system 
wa s £532,823, hut it had now been ascertained to be at least £720,000, 
or nearly £200,000 more than Mr. Thornton had reckoned upon. He 

1 “ This is thv estimated cost of laying a third rail on the lines between Kin 
raeheo and Kotree, and between Lahore and Mooltan, and of providing additional 
rolling-stock for military emergencies. If the broad gauge were adopted* with 
00 lb. mils, the whole estimated sum of £620,000 would be deducted. I f the rail 
be of dO lbs. weight, the heavy engines of the guaranteed lines could not travel on 
the rails, and the portion of tho deduction calculated for the engines could not be 
made. A reduced reduction is therefore made for that case.” 












STATE RAILWAYS OF INDIA. 

might naturally he expected to he well content with so largo and 
unexpected an addition to his original claim, hut lie was not so. His 
appetite had, ho supposed, grown by being fed. The saving esti- 
mated by the Government Engineers had been reduced from 
£1,101,000 to £720.000 by deductions for third rails and additional 
rolling-stock, but the greater part of those deductions he believed 
he could show to ho quite uncalled for. In the Paper hr had con¬ 
tended that no additional rolling-stock would ho required by reason 
of the metre gauge on the Lahore-Peshawiir line; since, whether 
the gauge were the standard gauge or the metro gauge, to whatever 
quantity of rolling-stock were needed for ordinary traffic, addition 
would equally have to be made ibr extraordinary emergencies ; and 
no one had ventured to impugn so palpable a truism. Even Mr. Leo 
Smith had shrunk from running his head against that post. Mr. 
Thornton had further contended that, on the Lahore-Mooltan line, 
the aggregate of rolling-stock would not need to be augmented in 
Consequence of the creation thereof a mixed gauge; because, in iris 
opinion, to whatever extent tlio metre-gauge rolling-stock was pro¬ 
vided, the broad-gauge stock would become superfluous and might he 
dispensed with. But here, he confessed, he was fairly caught trip¬ 
ping by Mr. Harrison, who, with no more than just severity, re¬ 
marked that, as the merest tyro in railway management ought 
to know, more rolling-stock would practically be sure to bo 
wanted or; a railway, if the traffic were divided between trains of 
two different gauges instead of being all despatched by vehicles of 
one and the same gauge. Even Mr. Thornton, who would bo 
too much honoured by being termed a tyro, must own that ho 
ought not to have overlooked a point so obvious, and taking shame 
to himself accordingly for the oversight, would now do his best to 
repair it. Since in the circumstances supposed, some more rolling- 
stock would plainly be required, let it be inquired, how much more? 
The Lahore-Mooltan line having, let it be supposed, become a mixed 
gauge, nd been adequately supplied with metre-gauge stock, the 
quantity of broad-gauge stock required, in addition, would of course 
depend upon the proportion of traffic that would bo required to be 
despatched by broad gauge. Now the traffic that must necessarily, 
or rather that could preferably, be so sent, was plainly only so much 
as having either originated in, or being destined for, places east¬ 
ward of Lahore would have to pass through Lahore. For all 
the rest of the traffic, for all, that both originated in, and was 
destined for, places between Lahore and Kurrachee, the metro -jgaugo 
would serve just as well, and for much of it very much better than 
the broad gauge just as well for all traffic both originating in, 
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a fid a topping at, places north of Mooltan; very much hotter for all 
tr flic either originating in, or bound for, places south of Mooltan, 
and which if sent by the broad gauge would have to break gauge 
at Mooltan. Very well then, the traffic requiring to be sent by 
broad gauge would be such only a s required to pass through Laho re. 
But, although there had for some time been continuous broad-gauge 
railway communication between Mooltan and the whole region east¬ 
ward of Lahore, the portion of the annual goods traffic of the 
Lahore-Mooltan section, passing in either direction through Lahore 
was at present only 12,930 tons; neither, indeed, could it be esti¬ 
mated at nearly so much, except upon the highly improbable sup¬ 
position that the whole of the existing traffic between the Punjab 
and the territory to the eastward was carried by rail, and none of 
it by river or common road. Taking it, however, at 12,930 tons, 
that was the whole amount of traffic on the Lahore-Mooltan lino, 
for which, in order to save it from the necessity of breaking gauge, 
it, would be necessary to provide standard-gauge rolling-stock. But 
12,930 tons distributed over 313 working days gave an average 
of only 41 tons a day, or about 4 standard-gauge-wagon loads. 
Of the whole existing quantity of such stock, therefore, only 
0 wagons, of say at the utmost 12 wagons, together with propor¬ 
tionate engine power, would need to he reserved; all the rest might 
be replaced with metre gauge stock, and be disposed of by sale 
to some other broad-gauge railways; the guaranteeing Government 
which would have to bear any loss, consequent on such sale, being 
to a great extent, if not completely, indemnified by the correspond¬ 
ing gain obtained by the purchasing railway. 

After all, then, it seemed that, though theoretically wrong with 
regard to the Lahore-Mooltan section, he was practically all but, 
and should have been quite, right, if, instead of saying that 
neither for it, nor for the Lahore-Pesliawur line, need one penny 
of expense be incurred for extra rolling-stock, ho had said that 
some £5,000 or £6,000 would be tho utmost expense needful on that 
account. All, therefore, beyond this more trifle that the Govern¬ 
ment Engineers had deducted from the first total of savings in 
their recent estimate, ought now to ho restored, in order to bring 
back that total to ics proper amount. But that was not all. i f, 
when, by the laying of a third rail, the Lahore-Mooltan line had 
become mixed gauge, there would be next to no traffic to travel upon 
the broad gauge, what use was there in laying a third rail? Why 
not, instead, take up the permanent way and relay it on tho metro 
gauge, thereby saving the differ net <4* cost between the two ope¬ 
rations, which he had seen estimated somewhere at £783 per mile 
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*167 402 for 2*4 miles, and obtaining the latter sum as„a 
further additional saving ? Among other recommendataoim ot this 
plan, was that they should thereby get rid of what Mr. Lee bmit i 
called the “ third leg to a pair of breeches ." 1 he double gauge jmv 

tiosed bv Mr. Fowler for the section between Lahore and Mooltan 
ought, really to have been likened to ft pair of breeches with two 
le«-s. The problem, according to Mr. Lee Smi! i, won > >c o 
divide at Mooltan, between the broad gauge and the narrow gauge, 
the goods brought thither from the southward, by a single narrow- 
gauge lino; and this problem lie pronounced insoluble by my 
ordinary station-master. It did not occur to him that the 
problem might have been solved beforehand by the station-masters 
^ pi ac os south of Mooltan. He took it for granted that the 
station-masters would he too stupid to think of putting goo® 
intended to go beyond Lahore into one set of wagons and the 
goods intended to stop short of Lahore into another set. J.i y, 
if the generality of station-masters, on the existing Indian mi - 
ways, were no greater geniuses than those with whom ho seerm* 
to'have come in contact, it was perhaps a good thing_ I . 
their traffic had hitherto been so much loss than was originally 
hoped for. With any thing like the English average ot traffic icy 
would apparently have been at their wits’ end. 

To return— enough had been said to show that, ho hu Lom 
half a million, or three-quarters of a million poundssterlmg being 
an over-statement., the real saving consequent on the adoption o 
the metre gauge for the whole Punjab system was not unlikely to 
bo a o-ood deal over a million pounds sterling, nearer perhaps 
to the figures of General Strachey than to those ot any one else. 
Little then, remained but to determine whether, or how tai, tlm 
necuniarv saving would be counterbalanced by the evils attendant 

r, i of w ««• *• Tta ”r, t 

take leave to remark that much of what had been said by the 
Astronomer-Royal, by Mr. Allport and others as to rim cpm- 
mercial evils of the break of gauge, although perhaps perfectly just 
was also perfectly irrelevant. Neither, Mr. Thornton must own, 
however convincing it might have seemed to others, was he 
'always convinced by it. When, for instance, Mr. All port imagined 
the oLe of a narrow-gauge truck load of 5 tons or 0 tons of goods 

having to lie transferred to a broad-gauge truck, capable of carrying 
10 tons, it occurred to Mr. Thornton that for the waste of space and 
i,, crease of deadweight that would then take place, there migh 
not impossibly be full compensation when the oircurnstances 
being reversed, the freight of an only halt filled brt>ad-gau 0 
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tj;uek was transferred to a narrow-gauge truck, which it would 
completely fill- Again, when Mr. ALlport spoke of eight millions or 
nine millions of tons of coal being annually carried on the English 
Midland line, Mr. ' thorn ton did not fail tacitly to admit that if 
tlierc were the slightest chahoe of that quantity of coal, or salt, or 
anything else, having to break gauge at Lahore, it would he well 
worth while to spend not one million, but two millions, or three 
millions extra, in order to prevent the indescribable block there¬ 
upon inevitable. But at Lahore, at which place alone, if the section 
oetweon it and Mooltan was relaid, as he had suggested, there 
would be a break of gauge, there would, as could be shown by appeal 
to indisputable facts, be no question of eight million tons* or nine 
mill ion tons, but only, at the very outside, of some sixty thousand 
loos, Tie found, indeed, with reference to what he had said on 
to it point, that a deservedly-esteemed journal, “ Allen’s Indian 
Mm!,’ remarked that he made no allowance for the certain growth 
of traffic from the Punjab to various parts of India as new lines of 
railway were-opened out.' But ho begged to say that, so far from 
making no allowance, lie allowed very nearly a four-told increase 
on that account. He found, speaking of the country between 
Lahore and Peshawur, the total traffic passing annually through 
Lahore from either east to west, or west to east, to be only ,V2C> 
tons, exclusive of salt, or 13,526 tons, inclusive of salt • and he 
assumed it, immediately after tho completion of the railways, to 
spring up at once to 51,052 tons, inclusive of salt lie did not really 
believe it, would become anything of the kind. That continuous 
railway communication from Peshawur to Kurrachee would im¬ 
mensely develop both tho internal traffic of the Punjab, and also 
its external trade through Kurrachee, and with the country west 
ot tho Indiis, he had no manner of doubt, and he heartily con¬ 
gratulated Mr. Andrew on the brilliant, future in store for those 
portions of that continuous line of which he was Chairman 
when his sections relaid on the metre gauge at the charge 
o, Government and therefore, with their working expenses ma¬ 
terially reduced, should at length receive free, gratis, and for 
n« i nng, abundant accessions of commerce, brought to them from 
both direction* by tho m .-longer missing link. Whatever other' 
people might, think or feeb the shareholders in Mr. Andrew’s 
Company, at all events, would have reason to congratulate, them- 
se ves that sections sure to be tmremanerativo themselves, but 
calculated-to render tho' Company’s sections remunerative would 
mvo been made at the cost, not of tho Company but of tho public 
L.i! that very little, if any, of this now trade would pass through 
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as certain as that the trade itself would arise. Why 
should it ? Of what description was the existing through traffic 
at Lahore? On examining the statistical tables, to which no 
had referred, it would be found that of its paltry total of 52o tons, 
exclusive of salt, passing towards Peshawar, or ‘ vice versa, a good 
dcifl more than one-half consisted of imports from Calcutta to 
Peshawur, Rawal l indi, and Dora Ismail Khan, no doubt chiefly 
European supplies for the use of the European inhabitants of those 
outposts. But of mutual interchange of Indigenous products 
between the territories east and west of the rivers havoc- and 
Sutlej there was almost nothing, nor so long as the industry ot the 
territories remained chiefly agricultural was there likely to be any 
change; for to send farm, produce of almost any kind, in eitiiei 
direction, from one side to the other, would be like sending coals to 
Newcastle. Salt had hitherto been the only article interchanged to 
any ©xtent, and even of that the interchange was more likely to 
diminish, than to increase when the State railways in progress 
should freely circulate the salt of the Jhclum mines throughout the 
Punjab, and the salt of the Sambhur Lake throughout liajpootana. 

It thus turned out that, on the supposition of there continuing 
to l)o broad-gauge communication from Mooltan through Lahore, 
he was fully warranted in taking £850 per annum to be the full 
pecuniary equivalent of the commercial evils of the break oi gauge, 
although if, as he had suggested, the Lahore-Moolian section was 
made on the metre gauge, 12,950 iburpences, or £210 would have to 
bo added, raising the £850 per annum to £1,060 per annum. In 
regard to the strategic evils, lie had had the satisfaction of hearing 
ah he said borne out, and more than borne out, by that highest of 
all authorities, Lord Lawrence, who had shown the Meeting that, 
so far as military movements wore concerned, it would practically 
matter little if there were three breaks of gauge, or four breaks of 
gauge. In fact, however, there need be but one break of gauge, 
namely, at Lahore. Now, no doubt, this single break might suffice 
to present an insuperable obstacle to the rapid passage of troops and 
munitions of war through Lahore. No doubt if, as supposed, by 
Mr. Brunlees, an army with its baggage, commissariat, ammu¬ 
nition, and artillery accompaniments, was to be brought thither 
by the bread gauge with the view of being passed on forthwith by 
tlV narrow gauge, the confusion would be indescribable—scarcely 
imaginable even by those who bad visited Waterloo station on 
the day of a Volunteer review at Wimbledon. And so similarly of 
Mr. All port’s hypothesis of 20,000 soldiers, or 80,000 soldiers, 
with horses and equipments, having to be rapidly shifted from 
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once* of trucks to another. If there were the smallest chance of 
*uch u contingency it would be penny wisdom indeed to suffer 
a break of gauge at Lahore, for the sake of almost any pecuniary 
«avmg. But his contention was that no such contingency could 
i-v any possibility, occur. Although there would bo a break of 
$ at Laijoro ’ lieith « r troops, nor munitions of war would 
over ba V0 occasion to break gauge. Lahore being, in case of an 
• 'asion, mado--aa lie was confirmed by Lord Lawrence in assum¬ 
ing It would be made--the basis of operations, and depdts and 
magazmes of all sorts being established there, it would become the 
starting point for all troops and munitions proceeding westward 
or southward into the interior of the Punjab; while from Lahore, 
westward or southward, there Would everywhere be uniformity of 

earifPIL Ils. OViviimnnl ...x ... ,1 , 


1T . — J iuu- uJX4.lUAUU.by UI 

gauge. Lin, argument, m short, was, that all forward military 
movements would aomnu.nce in advance of the break of gauge • so 
but, m regard to them, there would ho no break of gauge. Now 
this argument, was surely decisive, if it could bo maintained, and 
against it not a syllable had been said by any one but Captain 
(.niton; and what did lie say? why, that a railway enabled an 
army «, dispense with the formation of large magazines in its 
neighbourhood for that it enabled them to draw supplies from 
almost unlimited distances; and Captain Galton proceeded to 
speak with admiration of the excellent arrangement for that-' 
purpose made by the Germans during the late war with Franco, 
.but did Captain Galton really mean that the Germans had no maga- 
mnos at Mayenoe and Coblentz, and the rest of their nearest line of 
oitresses, and that, whenever a gun was dismounted in the trenches 
before Metz or Pans, they had to wait until another could be brought 
up from Magdeburg or Berlin ? If so, no wonder the Germans could 
not force thou- way into Metz or Paris. Greater than ever was the 
wonder tha , the Parisians, op, at any rate, the Metzians, did not 
br-ak through tho German lines. It would, ho feared, go ill 
wHh the Government if a British general, in the field near the 
•o an or tho Khyber Pass, had no depots, at least as near as 
paboio to draw upon, but, whenever guns or gunpowder failed, ‘ 
bo. had to send lor them to Jshapore or Ivirkoo. Captain Galton 
fuit.iei pointed out, that, forward movements-were not the only ' 
ones-to be. provided for. but that return movements likewise, and 
pai ti.cii.lai ly those of tho wounded, were to ho thought of; but time 
pressed, and Mr. Thornton would therefore pass very IL-IiPy- 
over wj*at Captain Qalton'had said on that head. It really did not 
matter whether it was trhe or not that four wounded men and . ' 

nurse might be placed in a broad-gauge wagon, while in a narrow- 
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there would be room for only two men and a nurse. 
All the nursing in the world would avail little for whole trains full 
of sorely-wounded men, incapable—to use Captain Cal ton’s words 
—of moving hand or loot, who, after being brought from Peshawur 
or I)adur by rail to Lahore, wore not allowed to alight there, but 
wcfte sent on without stopping to hospitals at an unlimited distance. 
Graveyards would sorve as resting-places for most of the unfor¬ 
tunates so thoughtlessly treated, long before they reached those 
far-away hospitals. 

There wore but two points more to which it was necessary to 
allude. One was the capacity of the metre-gauge vehicles to carry 
the field artillery that would he needed for a campaign on the 
frontier ; the other was the numerical sufficiency, on extraordinary 
emergencies, of the rolling-stock of the Punjab railway system, cut 
off, as it would be, from borrowing from the broad-gauge railways 
of the rest of India. With regard to the first, Major Williams, 
of the Loyal Engineers, Assistant-Secretary to the Govern¬ 
ment of India, in the Kaihvay Department, had intended to 
speak, and was prepared to prove the case of Government, by 
detailed measurements and calculations. Major Williams was, 
however, ho was grieved to say, prevented by what had been 
a dangerous illness from attending the discussion; and in his 
absence Mr. Thornton could only suggest that, whosoever had 
any doubts on the subject, should accept Mr. Eendel’s challenge, 
and, going to Lancaster, should get his doubts removed by 
personal inspection of the metre-gauge carriages, which were 
there awaiting shipment to India. Gentlemen might also do well 
to recollect what had been said by Mr. Douglas Fox of the width 
to which narrow-gauge vehicle* might safely he extended, on the 
Canadian narrow-gauge stock, which were identical in width 
with the Indian broad-gauge stock, and it would be seen how, 
if it were deemed desirable, stock of the same width might he 
adopted on the narrow gauge of the Punjab. 

With regard to the second point, Mr. Thornton repeated that, even 
though the Punjab lines wero of the same gauge as the generality of 
the existing Indian lines, the heavy engines of the latter could not 
travel on the light rails of the former, without soon destroying them. 
To this Mr. Bruce, indeed, replied that they could do so, provided 
only they traveled slowly enough. Blit Mr. Bruce forgot that 
the sole object in borrowing stock on military emergencies would 
be that of getting troops and stores moved on with extra rapidity, 
an object which would scarcely be answered by placing them in 
trains hauled by engines forbidden to travel except at a snail's pace. 
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1 lio remarks in the Paper upon the needless) less of borrowing 
l i;l 1 ing-stock iroin other railways, oven if such' borrowing wore 
possible, had boon curiously twisted, by Mr. Leo Smith, into nil ad¬ 
mission on Mr. Thornton’s part that the rolling-stock of the Punjab 
would be insufficient, unless it were supplemented by borrow¬ 
ing ; and Mr. Lee Smith had proceeded to fortify this interpreta¬ 
tion of Mr. 1 horaton s language by independent considerations. 
Mi. Lee Smith throughout his speech, although exhibiting great 
imaginative and reasoning power, had betrayed at the same time 
a somewhat defective memory. Ho was continually fancying 
Mr. Thornton to have said things which it had never occurred to 
, uy one, but to Mr. Lee Smith, to say, and had then gone on to prove 
those things to be very ridiculous, forgetting that it was lie alone 
who had put them into Mr. Thornton’s mouth, and that thore- 
!' >re it was Mr. Lee Smith’s nonsense, not Mr. Thornton’s nonsense, 
that Mr. Leo Smith was refuting, lie would have it, and would not 
bo sot right, that, when Mr. Thornton said that with the quantity 
of rolling-stock proposed for the whole Punjab system, 12,000 
men might be sent in a week from Lahore to Peshawar, he 
had further said that this might he done with only 2 trains a 
day. Mr. Lee Smith would have it that, if Mr. Thornton had not 
said this, lie must, at any rate, have meant it; for that Mr. 
Leo Smith Could prove that the whole rolling-stock would not 
suffice for more than two trains. Mr. Lee Smith’s proofs were 
given thus:—!2 trains a day, of 30 metre-gauge vehicles each, or 
OtiO vehicles altogether, would bo required for the transport, of 1,000 
fully equipped men per day, or for 7,000men per week. 11,000 men 
would therefore require 5fi0 vehicles. Now, the whole length of rail 
from I’oshawur to Kurrachee being in round numbers 1,100 miles, 
its aggregate rolling-stock, at the rate assumed by Mr. Thornton and 
understood to he proposed by Government, namely, 1 engine and 30 
vehicles per 13 miles, would be 84 engines and 2,538 vehicles, 
which latter figure, divided by 30 vehicles--Mr. Leo Smith’s allow¬ 
ance of vehicles for 1 train —would yield a quotient ofwliat|? Accord¬ 
ing to (looker, of about 84 trains—according to Mr. Leo Smith, of 
i nly trains. What wa to he thought of .such arithmetic ? What 
but that a man might bo a responsible Engineer, and yet be no 
great adept at ciphering ? Mr. Lee Smith’s own sums, if he had done 
thorn rightly, must have satisfied him that the amount of rolling- 
stock proposed for the Punjab would by itself amply suffice for all 
conceivable contingencies, and that there would never he any 
occasion to borrow. But, beside this, let it be recollected that, if 
it should hi,- any possibility over become desirable for the Punjab 
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railways to borrow, they could not. if. made on ilio broad £V l ?.i£v » 
borrow to any useful purpose, because tlie heavy stock of the adjoin¬ 
ing broad-gaitge lines could not be safely employed upon thoir light 
rails, j f he almost, impossible necessity of.horrowing really deserved 
to be provided for, that might best be done by making the Punjab 
lines on the narrow gauge, as was proposed, and then connecting 
them with the narrow-gauge linos of Rajpootana. And to this end 
it would by no moans be necessary, as Mr. Lee Smith supposed, 
according to his habit of first fathering an absurd notion on his 
opponents and then denouncing its absurdity, lo start, a junction 
lino from Ajinoro, and to carry it through a howling wilderness to 
Lukkur, an inventive .--genius loss fertile than Mr. Lee Smith's 
night have suggested that, merely for the purpose of rendering the 
narrow-gauge rolling stock of the Punjab and Rajpootana railways 
interchangeable, it might be sufficient to lay a third rail on the 
section of broad gauge already existing between Delhi and 

Lahore. , 

Here Mr. Thornton would oonolude, with many thanks lor the 
patience with which the Meeting had listened to him, and many 
apologies for having trespassed so long upon their patiu.ee. 
What had already been said would probably be accepted as 
a sufficient pledge that, a good deal more might—if necessary— 
be said in support of tho points which he had endeavoured 
to establish, namely, that a very considerable saving would 
result from the adoption of tho metre gauge lor the Punjab 
railways, end that to counterbalance that advantage there would 
lx next to no commercial and absolutely no strategic dis¬ 
advantages. Ho did not flatter himself that many converts had 
be, n made to views in great part so novel. No doubt tho old saw 
about “those who wore convinced against their will” being “of 
the same opinion still ” applied very well to each of the two parties 
into which the Meeting was very Unequally, he feared, divided. 
The opinions of most of those who were present were most likely 
just the same as when they entered tho room. Still, how much 
soever they might differ in other respects, they had, ho trusted, at 
least one point of concord. He did trust that Lord Mayo would 
no longer bo suspected of having, when adopting his narrow-gauge 
policy, taken up a mere idle crotchet and childish whim. Ho did 
t rust that such injustice would no longer be done to the memory of so 
noble a member of the noble army of martyrs to public duty. In a 
private letter which Mr. Thornton bad seen, w ritten only two or three 
days before his assassination, Lord Mayo spoke of that policy as one 
which it would always be a pride to him to look back upon ; and ho 
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might at least ho credited with not having resolved upon it without 
anxious deliberation, or without carefully weighing the■ arguments 
on both sides. There was yet another point on which the Meeting 
would probably be quite unanimous. Since the discussion had begun, 
before the Institution, the same question had been discussed in the 
House of Commons, and the Prime Minister had promised that • 
the Government of India should bo urged to reconsider the subject 
by the fresh lights then thrown upon it. In whatever else they 
might differ, they would probably all agree that it would greatly 
• assist the Government of India in coming to, or, as he should 
himself.prefer saying, in adhering to a right decision, if it were fur¬ 
nished not only with the Minutes of the House of Commons 1, debate, 
but also with those of the Discussion which was now concluding. 

Mr. Hawks ley, President, said, he would very briefly occupy the 
attention of the Meeting. The discussion upon the Paper had 
extended over seven evenings. It had been exceedingly interest¬ 
ing, and ho believed it had elioited opinions on both sides > Inch 
were well worthy of the consideration of Engineers occupied in 
railway construction in ail parts of the world. But with regard to 
this special case of India ho imagined some of the most material 
parts of the subject had not received all that attention which they 
deserved; and in particular he though! that the Author had 
directed their attention to the subject rather too much from the 
economical aspect. There were other points of view which were 
of greater importance. India was a conquered country, and w as 
hold at that moment by force of arms. It was therefore more 
necessary to view the subject under the strategic aspect than it was 
to view it under the economical aspect. There were great nations 
—much greater than the United Kingdom—who, if they had not 
at the present moment designs upon the Eastern possessions of 
Great Britain, might, and probably would in a few years entertain 
designs upon a territory which xvould become even more valuable 
to them than it was to us. Now, it occurred to him that the whole 
of that part of the frontier of India which was accessible to attach 
should he duly protected, and that it did not signify in the least 
whether Great Britain spent, or whether India spent ten millions 
more or less in preventing the incursions of an enemy, i t was 
clear that in a country which was eighteen times the size of the 
British isles, and in which there were six times the population of 
the British isles, and where there was a population which held— 
or at any time, by intrigue from without, or exasperation from 
within, might become induced to hold—their British rulers in 
disfavour, it was the duty of those rulers to protect themselves, 



imtSTfty 



. I STATE RAILWAYS OP INDIA, 

in tho front but also in tlio rear. 




The Government 


255 


might have an onomy invading India at the frontier, and it was 
quite possible that it might have a mutiny or an insurrection 
behind. Tinder those circumstances, suppose the great main lines 
of the country to be laid upon what he might call the break of 
gauge system: suppose that the army sent to the frontier should 
be overpowered, and suppose it should have troubles behind, and 
suppose it should he obliged to effect a retreat—what wfis to be 
done? When the troops came to a narrow-gauge line-a lino 
which could not conve y them, especially in the hurry of retreat, 

- they must get away their munitions, their stores, and their 
wounded, and those were to bo got hastily on to that narrow-gauge 
line, and where were they then to come to? They were to come 
to a break of gauge ; and then, what were they to do, with an 
enemy advancing rapidly upon them, and the country, on reasonable 
possibility, in the hands of a rebellious population? They would 
have no suitable carriages at hand, and they could not obtain 
them from a distant part of the country, and if they did come, 
there would he all the difficulties and delays of the transfer. 
Then what must happen ? Why, unless there was at each change 
of gauge a sort of Metz or Strasburg in which the army could be 
received and where it could defend itself, as a matter of course the 
army must ho lost. Now he would ask whether that was a proper 
. into of affairs? He ventured to think, as an Englishman, it was 
not a proper state of affairs ; and therefore he said that, irrespec¬ 
tive of economical considerations, they ought to have all the main 
lines of the country made upon one gauge, and that gauge com¬ 
petent to all the exigencies of a possibly untoward occasion. It 
was, however, quite possible that in a great country like India, 
and especially in the naturally well protected parts, where tin- 
population was sparse, a gauge narrower than the 5 ft. 0 in. gauge 
might suffice for the purposes of the traffic, although it would still 
ho subject to the inconveniences attendant upon a break of gauge 
at all its junctions with the main lines—and here he would observe, 
that the whole of India was not at the present time less densely 
populated than England was at the commencement of the reign of 
George I., and that was only a century ago, the number of acres 
to the people being indeed almost the same. Let them then con¬ 
sider whether, had railways been then known, they would not have 
been useful in England at that period of our history, and what 
would at that period have been the proper gauge? He ventured 
to think the metre gauge would even then have been found wholly 
insufficient. What, he would ask, was to be gained by making 
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or subsBhitingThoso narrow gauges for the main lines of India ? 
Why, it was admitted that the maindines had not cost more—and 

it was a large sum-.than £15,000 per mile, and it was also 

admitted that, under hivovirable circumstances, they could bo now 
extended at something like £(>,000 per mile. Suppose, then, the 
lulure main Lues could be made at an average cost of £10,000 per 
mile, and lot them also suppose, and they knew that to be about 
the truth, that the difference of cost between the narrow-gaitgo 
construction and the ordinary construction was about 10 per cent. 
The sa vi ng would be, at the most, £1,000 per mile, and if 10,000 
mile s were ;wan hod, the total sawing upon a broad-gauge expend i¬ 
ture of £100,000,000 would, be only £10,000,000. But there wore 
200,000/>00 of people, and so it would cost those 200,000,000 of 
natives just Is. per head to find the £10,000,000, and the taxation 
would consequently bo per head per annum. He would ask 
them whether that was an important amount when placed in com¬ 
parison with the safety of an immense empire and of the national 
interests, which would be involved largely in the decision the 
Indian (Government might make with regard to the question now 
before the world. For his own part, whilst admitting that he 
thought the Indian gauge of 5 ft. 0 in. had been a mistake, and that 
it was an unnecessarily wide gauge, in so far as it exceeded in 
width the hotter established gauge of 4 ft. 8& in., he should much 
regret to see another gauge introduced into the main-lino exten¬ 
sions in substitution for it, 

With these few observations he closed the discussion, and would 
now pass to another and very different subject. Be was directed 
by the Council to address a serious word to the members of the 
Institution upon an irregularity which had recently crept into 
fclio discussions. A habit had boon acquired of reading their 
speeches, instead of delivering thorn extemporaneously with that 
natural emphasis which id dressed itself as well to -the heart as to 
iho ear. The Council hoped in future that the practice of reading 
speeches would be abandoned. 

In conclusion, he had only to add he was quite sure the Meeting 
would feel much pleasure at having rhe opportunity of according to 
Mr. Thornton their very best thanks, as an official of flio Govern¬ 
ment--though he did not submit the Paper to the Institution, or 
address thorn officially yet as an official of the Government-"--for 
having afforded them the opportunity of discussing a most interest¬ 
ing and a most iimportant subject. 
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X.— East India Railways.— Return to an Address of the Honour- 
ablo The House of Commons, dated 11 March, 1873 for, 

COIIDS of Correspondence between the Government of India 
and Court of Directors, relating to the present Gauge of 
Five Feet, Six Inches of the Indian Railways 

“ And > « f tho Minutes of Lord Dalhousio and tho Reports of the 
Consulting Engineers on the subject of the Gauge.” 

India Office, 13 March, 1873. 

W. T. Thornton, Secretary, Public Worlta Department. 


Extract Financial Letter from the Coart of Directors of the 

East India Company to the Government of India, No. 27, dated 

14th November, 1849. 

1. Aqrfmably to tho intimation convoyed to yon in our letter of 
the 25th April last, No. 9, we now forward in the packet the deed 
of contract, in duplicate, between the East India Company and 
the East Indian Railway Company for the construction of an 
experimental, lino of railway from Calcutta towards the Upper 
Provinces of India. We forward likewise a copy of a deed of 
contract between the East India Company and the Groat Indian 
Peninsula Railway Company for tho construction of an experi¬ 
mental lino of railway from Bomoay to, or near to, Callian, with a 
view to its extension to the Malsej Ghaut. 

2. Theso deeds are based upon the “ terms and conditions ” of 
which you have been already advised, and which have been 
accepted by the railway companies. 

3. Although these deeds are 30 comprehensive, and appear so 
fully to moot tho objects in view, yet, that you may the better 
comprehend the precise motives which have actuated both parties 
during the negotiations with respect to the terms of theso con¬ 
tracts, and that you may thereby the more clearly understand their 
various provisions, we think that it may save much trouble in 
future if wo now entor into a detailed explanation of each of then- 
conditions. It is, however, highly satisfactory to know that the 
nobleman who is now at the head of your Government has already 
given much attention to railway subjeots, and. we anticipate that 
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great benefit will result in the course of your deliberations from 
his Lordship’s experience. 

****** 

13. With respect to the weight of rails and the gauge of line to 
be employed on these railways, wo are disposed to recommend those 
used by the North Western Company hero, namely, a gauge of 
4 ft. 8£ in., and a weigh of rails of 84 lbs. to the yard, as com¬ 
bining the greatest utility and economy. 


Extract Bailway Despatch from the Government of India to the 
Court of Directors of the East India Company, dated 2nd August, 
1850, No. 1. 

Paragraph 5. The question regarding the breadth of gauge, and 
the views expressed hy his Lordship 1 on that subject, will doubt¬ 
less receive your Honourable Court’s attentive consideration. 


Extract Report by Mr. W. Simms, C.E., Consulting Engineer to 
the Government of India, dated 29th April, 1850. 

Paragraph 29. It is highly desirable in a country like India, 
where the railway system is now for the first time being intro¬ 
duced, and which will ultimately extend throughout the land, that 
one uniform standard of gauge should be adopted, and in no case 
to be departed from , so that whenever the various lines now and 
hereafter to be constructed shall meet and unite, as they assuredly 
will do, the facilities for transport, which is the great principle of 
railway practice, may experience neither cheek nor inconvenience. 

30. The question therefore arises, what width is the most 
desirable to adopt as the standard of gauge. The Honourable 
Court of Directors in their Despatch of 14th November, 1849, 
paragraph 13, have expressed themselves as “ disposed to recom¬ 
mend ” (but did not order) the adoption of that known in England 
as the narrow gauge, namely, 4 ft. 8£ in.; but, with all due re¬ 
spect to the recommendation so given, I beg to state that in my 
judgment a wider gauge would ho preferable for this country, and 
I would recommend the adoption of 5 ft. 6 in., or thereabouts, as I 
am not disposed to contend about an inch or two more or less, as I 
consider that immaterial. 

31. After the labours of the Gauge Commissioners , and the 
several Parliamentary investigations on the subject of the width 
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of the gauge, the results of -which are before the world, it would he 
waste of time to enter upon the discussion in this place. 

32. The wider gauge of 5 ft. 6 in., which 1 would recommend for 
adoption (as the Court of Directors have not definitely settled the 
question), will gi ve inches more space for the arrangement of 
the several parts of the working gear of the locomotive engines, 
and this additional space will bo more needed in India than in 
Europe, not only on account of machinery itself, hut it would lower 
the centre of gravity of both the engines and carriages, tho result 
of which would he to lessen their lateral oscillation, and render the 
motion more easy and pleasant, and at the same time diminish the 
wear and tear. 

33 . The lowering of the centre of gravity consequent on the 
adoption of the wider gauge appears to mo of great importance, for 
another reason, namely, the fearful storms of wind so frequent in 
certain seasons of the year, and I think it very probable that in 
one severe north-western, not to mention such hurricanes os that 
of 1842, the additional f'A inches of lease might make all tho 
difference between the safety and destruction of the trains; and 
one such aooident, attended as it doubtless would he with great 
loss of life, would, probably, retard the progress of the railway 
system in this country very considerably. 

34 . The additional outlay of capital attendant upon the adoption 
of a 5 it. 0 in. gauge above that of 4 ft. 8^ in. in the first instance, 
would he hut trifling in comparison with what appear to mo its 
more decided advantages. 

35 . The width of tho gauge here recommendod was tho one I 
selected in my own mind soon after my arrival in India in 1845, 
and my subsequent experience of the country has confirmed my 
early views on this point. It was the width I then named (as the 
one I intended to recommend for adoption when the proper time 
arrived for so doing) to the Managing Director of the East Indian 
Kailway Company, and by him subsequently named as the intended 
gauge in his communications with his company. 

Extract Minute by the Earl of Dalhousie, Governor-General of 
India, dated 4t.h July, 1850. 

32. The Court of Directors have recommended, at the same time, 
the use of the narrow gauge of 4 ft. 8$ in. for the railway about to 
he constructed. Although the letter of the Court recommends, 
hut leaves to the Government of India to determine as to the 
gauge which should be adopted on this occasion, I consider the 
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question to be one of such moment as to deserve a careful con¬ 
sideration and an authoritative and conclusive decision by the 
highest authority connected with the Indian Empire, who alone 
can have access to that full information and extended experience 
which would make such a decision really and satisfactorily con- 

33 The British Legislature fell unconsciously, and perhaps 
nnav fidably, into the mischievous error of permitting the intro¬ 
duction of two gauges into the United Kingdom. The numerous 
and grievous evils which arose from that permission are well 
known, and will long be felt throughout all England. The 
Government of India has it in its power, and no doubt will care¬ 
fully provide, that however widely the railway system may bo 
extended in this Empire in the time to come, these great evils 
shad ho averted, and that uniformity of gauge shall he rigidly 
enforced from the first. But I conceive that the Government 
should do more than this, and that now, at the very outset of 
railway works, it should not only determine that any uniform 
gauge shall be established in India, hut that such uniform gauge 
shall ho the one which science and experience may unite in select 
ing as tlie best. 

31, At one time this question was much before mo, and although 
I should not myself attempt to offer an opinion on so vexed a 
question, yet I may venture to form one on the recorded views of 
men competent in every way to judge. The evidence which was 
given before the Gauge Commissioners in 1840, and the evidence 
which has been given from time to time before the Committees of 
Parliament, backed as it has been by very high authority abroad, 
is, I venture to think, sufficient to show that the narrow gauge of 
4 - ft. in. (a measurement adopted originally at hap-hazard and 
from tho accident of local circumstances) is not the best gauge for 
the general purposes of a railway, and that something inter¬ 
mediate between the narrow gauge of 4 ft. in. and the broad 
gauge of 7 ft. will give greater advantages than belong to the 
former, and will substantially command all the benefits which aio 
secured by the latter. 

35 . Tho circumstances which have been brought forward by 
Mr. Simms in his report, applicable especially to this country, 
strengthen the reluctance which I feel to introduce the 4 ft. 8* in. 
gauge into India, without a very deliberate reconsideration of the 
question, with reference to India, under the direction of tho 
Honourable Court by the Board of the East Indian Bail way Com¬ 
pany. I should not have felt satisfied that I had done my duty if 
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ad not brought this question pointedly under the consideration 
of the court, requesting them formally and finally to determine 
whether a wider gauge than the 4 ft. 8J in, ought not to be estab¬ 
lished in India, and whether the gauge of 6 ft., which was recom¬ 
mended by engineers of eminence in England, and which was 
preferred also, if I recollect rightly, by M. de Pambour,, should not 
be introduced on the experimental line in Bengal, and at the same 
time on the line which is in course of construction at Bombay. 


Extract Financial Despatch from the Court of Directors of the 
East India Company to the Government of India, No. 46, dated 
4th December, 1850. 

Paragraph 9. With respect to the gauge, we concur in the 
opinion that a wider gauge than 4 ft. 8J in. ought to bo established 
in India, and we are disposed to think that the gauge of 5 ft. 6 in., 
as recommended to you by Mr. Simms, is most suitable. This 
decision will be communicated to the respective railway hoards in 
this country. 


Extract Bailway Despatch from the Government of India to tho 
Court of Directors of tho East India Company, dated 7th March, 
1851, No. 3. 

3. Your Honourable Court have authorized the extent of tho 
Indian gauge to ho 5 ft. 6 in., as recommended by Mr. Simms. 
Major Kennedy thinks that the breadth of 6 ft., recommended by 
the Governor-General, would bo preferable. 


Extract Letter from Major J, P. Kennedy to the Secretary to tho 
Government of India, No. 30, dated 27th February, 1851. 

Paragraph 15. It is with the greatest possible satisfaction I 
have learned that the Honourable Court have sanctioned the 
enlargement of the general Indian gauge from 4 ft. in. to 
5 ft. 6 in., and J trust I. may be excused in proposing the still further 
enlargement of the gauge to six feet, as recommended by the Most 
Noble tho Marquis of Dalhousie. If the Honourable Court will 
permit the reconsideration of this very important question, and 
allow me, in concert with any one or more professional men whom 
they may select, to offer them a report on the subject, I think that 
such a report may he submitted within a very few weeks after my 
arrival in England, next April. This could cause no inconvenience 
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or delay whatever, either as regards the works in progress in 
Bombay r in Bengal, and it cannot fail of being satisfactory to 
the Honourable Court to be furnished with such a document in 
reference to a most important and disputed question which has 
not yet received that professional investigation that it merits as 
regards Indian interests. It is a question that can only now be 
considered with profit, as, if any error be introduced, it will be 
beyond the reach of future remedy. 


Extract Minute by the Earl of Dalhousio, Governor-General of 
India, dated 11th April, 1851. 

2 . It does not appear, from the Despatch of the Honourable 
Court, whether their determination to fix the gauge at 5 ft. 0 in. 
was the result of any deliberate inquiry, or whether the figure was 
merely indicated as a mean between, the extremes of the present 
narrow gauge, and that which I took the liberty co suggest. If 
the Honourable Court have fixed upon 5 ft. 6 in. for the Indian 
gauge on high to cognised authority, and adhere to it, of. course the 
Government has only to obey. But if this is not the case, the 
Court will pardon the importunity which, for their own present 
and future interests, urges them to take other counsel before they 
issue a peremptory mandate on this important point. 

3 . I know of old that particular figures have been fixed upon 
originally for a gauge, and for others proposed in substitution of 
it, without the author of the proposal being able to give any 
reason, whatever for selecting the particular dimensions ho had 
specified. The original narrow gauge of 4 ft. 8J in. was adopted 
for no other reason than because it happened to he the width of tho 
colliery tramway on which locomotive power was first tried. 
When a general alteration was proposed, I recollect it being said 
that tho principle on which one gentleman proceeded was to tako 
all the different gauges, strike tho average, and propose the figure 
that resulted as tho best universal gauge. But I think that many 
good reasons were formerly given for the superiority of a 6 ft. over 
the broad and narrow gauges, and I feel confident that many more 
could be given why that gauge should be selected for India, in 
preference to either of the original gauges, as to the one now 
suggested by the Honourable Court. 

4 . At all events, if formal inquiry has not been entered into, I 
earnestly request the Honourable Court to permit the question to 
be so far reconsidered as to receive such reports and evidence on 
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tlie .subject as are suggested by Major Kennedy in the 15th para¬ 
graph of his present report. If this is not in accordance with the 
'Resolution of the Honourable Court, I shall much regret it; for I 
think that those who come after us will see cause to lament that 
the originators of this great system in the East did not profit so 
much as they might have done by the errors of their predecessors 
in Europe. _ 

Extract Financial Despatch from the Court of Directors of the 

East India Company to the Government of India, No. 45, dated 

20th August, 1851. 

Paragraph 7. With respect to the question of gauge, to which 
you have again adverted, our decision in favour of the 5 ft. 6 in. 
gauge was arrived at, after a very careful consideration of the 
subject, and with the best opinions which we could obtain. That 
decision having been communicated to the Bail way Companies, 
who have entered into contracts for the execution of works and for 
the provision of materials on the presumption that it is final, it 
would lead to much inconvenience and expense, if any alteration 
were now permitted. 


XI. —Report of Mr. 0. B. Yignoles, F.B.S., Past-President Inst. 

G.E. (dated September 22nd, 1842). 

Preliminary Note. —The following report was drawn up between 
the early part of August and the latter end of September, 1842, 
at the request; of several influential gentlemen connected with, the 
old East India Company, who were considering the possibility of 
improving the communication with China across the Indian 
Peninsula, in connection with the steam-boat routes then recently 
introduced. It was received at the East India House towards the 
close of November, 1842, 1 and was the first document put on record 
relative to railways in India. 


1 Letter from the Secretary of the East India Company to Charles Yignoles, Esq. 
Sir, East India House, November 24th, 1842, 

Your letter of tfco 14th inst. unclosing a Statement and Manuscript Report 
on Railways in India, for presentation to the Court of Directors of the East 
India Corapauy, has been duly received, and I am commanded by the Court to 
return you their thanks for these communications. 

I am, Sir, 

Your most obedient humble Servant, 

(Signed) James C. Melvii.l, 
Secretary. 





265 


' G 0v ( 


STATE RAILWAYS OF INDIA,. 

into consideration that most of tho arguments in 
r s, which inn./ now appear superfluous, wore 
adduced more than thirty years ago, when numerous questions, since 
satisfactorily solved, were considered doubtful by the great body 
of capitalists; and that it was still in embryo whether railways 
for India should be undertaken at all, and if so, whether bj fro 
Imperial Government, by the then East India Company, or >y 
private enterprise. Its Author, however, belie ves that the principles 
laid down aro applicable to all times and to all countries.^ ^ 


HINDOSTANEE E AIL WAY. 


1. A few years since, and, perhaps, up to the present time, the 
mere suggestion of establishing railway communication to any 
extent in India would have been considered a visionary idea; and 
it must be admitted that it is only those deeply interested socially, 
commercially, or politically in that extensive region, well studied 
in its hitherto unaided and undeveloped capabilities, and sensible 
of the rapid though silent progress of events, who can fully appro-, 
ciato tho importance, judge of the great results, and admit the 
probability of success in so vast an undertaking. 

2 . In proceeding to attempt a statement on such a subject, it 
cannot bo disguised that there are numerous difficulties to he sur¬ 
mounted, no few prejudices to he overcome, many explanations to 
be made; and labouring under a sense of the weighty objections of 
all kinds which may he raised, in limine, to entertain the project at 
all, oven in hypothetical discussion, it requires full assurance and 
well founded conviction existing in the mind to enable this subject 
to be followed up with energy, the circumstances to bo discreetly 
considered, and the case 'to be distinctly and calmly dismissed. 

3 . But when a retrospect is cast over what had to he encountered 
scarcely five years since, when it was proposed to establish steam 


Letter from tho Hydrographer of the East India Company to Charles 
Vignoles, Esq. 

My he Ail Sib, 9 Castle Street , Bottom , October 27 th, 1842. 

I return your very interesting report, and do not see anything to he 
improved in the Geographical part. I am much obliged to you for the perusal 

Yours very truly, 

(Signed) J. Walker. 



oust ho taken 
fmntiorfc of railway 
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communication with India through the Bed Sea by a regular 
monthly post, and knowing and appreciating the advantages from 
its creation and continuance, ir is felt that this collateral question 
of a railway will soon reduce itself to definable limits of expense, 
direction, and returns,. 

4. It is but nine or ten years since that the idea of uniting 
London and Paris by railway communication was started, yet, 
with the capital and enterprise of the United Kingdom, the con¬ 
nection is already made in two directions on the English side of 
the Channel, and in one course through Prance; and would long 
since have extended by other lines over that country had the 
jealousy, distrust, and procrastination of the French government 
permitted. 

5. Within the same period has the face of Great Britain been 
tattooed, as it were, with railway lines, to the extent of 2,000 miles, 
at a reckless and excessive cost, it is true, but still to the great 
advantage of the country. Belgium has spread a network of iron 
tracks over her fertile plains, and the formation of railways is 
discussed in every part of Europe with a sincerity and perse¬ 
verance that presage their speedy realisation in many directions; 
and in spite of the pecuniary losses, which, it is hoped, will but 
serve in future as beacons, the positive and lucrative returns from 
no few of the existing lines have sufficiently broken, through the 
circles of doubt, misapprehension, and mistrust which environ all 
great innovations, and capitalists now seek only lbr localities most 
favourable for tho development of the resources of a country 
whereon to direct their speculations. 

6. It may therefore be assumed that a railway through Hin- 
dostan will be characterised as an enterprise of that aspiring- cha¬ 
racter, and worthy of the present age, if reasonable probabilities of 
ultimate successful results can be demonstrated; and, admitting 
that such will be proven, surely the present perfect realisation of 
the railway system itself, the accumulating wealth of the British 
empire, the settlement of the most vexatious political questions, 
giving assurance of the repose of Europe, indeed, of the world, all 
favourably unite in conducing to a satisfactory view of such a 
project; and, unstartled by its novelty and boldness, undismayed 
by its gigantic nature, the spirit of our enterprising and intelli¬ 
gent merchant princes will look to it not as a question of execution 
or non-execution, but simply to determine who are the proper and 
influential parties to bring such a mighty measure before the 
public—-a measure which will be shown to present most extraordi¬ 
nary claims to attention, and while changing the features of the 
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country, practically, at least, is calculated to produce results 
almost startling to contemplate. 

7 , The nearest parallel cases to such a project as herein suggested 
aro to bo found in the numerous lines of railway already executed, 
and the still greater number proposed, and partly commenced, 
through different localities in the United States of America. The 
capital of our country has been thoughtlessly lent to these trans¬ 
atlantic rivals, and has made them improved communications loi 
bringing down to their seaports those staple commodities which 
India can produce in still greater abundance and in greater per¬ 
fection, if the proper means are applied; and as experience has 
since pointed out the true causes of former failures, it may be 
assumed the certainty of future success in this respect is ensured. 
The needy planters of America, having had canals and railroads 
made through their swamps and pine-barrens, laugh at tho credu¬ 
lous English capitalist, and repudiate the securities given for the 
money which has created what they wanted; and he is not. only 
refused either principal or interest, but sees the means assured to 
his dishonest rivals of bringing their productions with economy 
and regularity t the seaport, to be purchased by the English 
consumer ; thus prejudicing our Indian possessions, with soils 
lying fallow and capabilities dormant, which, cultivated and 
aroused, would supersede the American, and open new and untaxed 
markets to those British manufactures, of which the jealousy of 
America is impeding the consumption, in her own states, by 
prohibitory duties, in foolish imitation of European countries. 

8 . It is, therefore, not unreasonable to suppose that the revival 
of our finances* and the pacific settlement oi all our political rela¬ 
tions, will be soon accumulating capital, which cannot long remain 
unemployed, and that the possessors will be seeking now channels 
for investment; nor can it he considered visionary to assume if 
long lines of railway in the states of Virginia, Carolina, Alabama, 
Lotisiana, &c., to con vey cotton and tobacco to the seaports can he 
cheaply and profitably made, that it will be equally politic, im¬ 
portant, and beneficial to bring, by the same means, the cotton, 
rice, tobacco, sugar, indigo, oil, and all the many other rich 
products of India, to rival the production of America in our homo 
markets. 

9 . If Cuba requires, and has made, railways from the interior of 
that island to the coast to supersede tho mule and the bullock, is it 
not equally desirable that the example should bo followed in 
India? 

10 . If it be worthy the attention of the Russian monarch to 
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promote railways, as he is doing, from Cracow to Warsaw, and 
thence to the Baltic shipping* ports; and from Moscow to Peters¬ 
burg, down to the mouth of the Neva, through territories sparsely 
inhabited* but still yielding na tural articles of commerce, it cannot 
bo matter of surprise, if those who have maturely considered the 
resources of British India, should deem it equally facile, equally 
desirable, and probably more advantageous, thus to pervade the 
fertile regions of Hmdostan. 

11. On entering into the inquiry relative to railways in Hin- 
dostan, it may be convenient to consider the subject under distinct 
heads, namely;— 

1* Are railways through India practicable? 

2. Can they be first constructed, and afterwards worked at a 

moderate expense ? 

3, In what direction should they be taken to ensure, in the 

most extended sense, the greatest beneficial results ? 

12. The first of these inquiries may be answered without diffi¬ 
culty, Through the thickest of the American and Cu ban woods, 
across some of their wildest torrents, and in district's where appa¬ 
rently insurmountable physical obstacles existed, railways have 
been carried. Through every part of India native engineering 
talent, unaided by any European skill or science, has often over¬ 
come vast difficulties with economy and success: their architectural 
taste, resources, and military constructions prove their capability 
of executing still more difficult operations, when the experience, 
energy, and art of this country comes to direct them. The facility 
with which some most extraordinary hydraulic constructions have 
been completed in India by the natives, render the corresponding 
works for railways comparatively simple, 

13. Many of the bridges, embankments, tanks, pagodas, mauso¬ 
leums, and other useful and ornamental works of India, are of a 
far greater and more expensive character than the railways under 
consideration. Timber and stone are in abundance in one or other 
of the districts: and where the native skill, labour, or natural 
resources cannot furnish iron—which is, however, to be anticipated 
it may do in some parts with advantage—the supply from the 
mother country will bo very little more costly to India than to 
America. 

14. As regards the features of the country, it is evident without 
going into detail, and without reference to particular localities, 
it will be but occasionally, and at long intervals, that peculiar 
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difficulty nmy bo anticipated.India, geologically 

physically considered, consists of vast plains and table-lands, 
divided by ranges of mountains, with many passes and defiles, 
or ghauts—so termed in the language of the country—which, 
occasionally steep, are seldom so long or so difficult, and probably 
will be found much less so, when examined by the eye of an 
experienced engineer. With very few exceptions, the numerous 
rivers and water-courses intersecting the plains are only formidable 
i7i the rainy season, and during the rest of the year afford oppor¬ 
tunity, and sure means for bridging, with facility and at moderate 
expense. The modem resources of engineering havo taught us 
that the difficulties of railway gradients may bo overcome in 
various ways, which it is not necessary at present to discuss; mid 
daily practice in working railways in Europe and America proves, 
that even on lines of very great traffic, a maximum load for the 
moving power employed is so seldom attached to any one train, 
that a railway in its longitudinal section may be undulated to a 
much greater extent, and with far less inconvenience, from a truly 
horizontal, or lovel line, than was supposed in the outset of the 
creation of these means of transit. 

15. In short, the practical experience and actual working of 
railways, both in England and America, over as steep rates of 
ascent, as arc likely to be met with in India, show sufficiently to 
the engineer that the features of that country present no invincible 
obstacles; while the resources of labour and materials offer facili¬ 
ties superior to either of the other countries. Without therefore 
entering into the consideration of the actual means, it may be 
safely and conclusively stated, that whether to pass the great 
rivers, or to surmount the steep ghauts of India, modern engineer¬ 
ing offers many cheap and easy appliances. 

16. This naturally leads to the second question, as to the cost, of 
construction ; and here it will be at once fully conceded, that if 
this cost should be likely to amount to what has been the average 
of railway expenditure in the United Kingdom there must bo a 
final stop to the matter. But an assumption of the probable cost 
of such works in India being equal to the positive cost in Great 
Britain or even in other parts of Europe would be most deceptive. 
Highly improved countries such as those, are lull of artificial 
works and are already abounding in various improvements and 
existing communications which have preoccupied the ground ; 
these, when disturbed by new constructions, must be restored; and 
this it is which has added vastly to railway expenditure ; with such 
great value attd!bhod to the property necessary to be obtained, many 
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unforeseen expenses have to be incurred in Europe when a fresh 
opening of any kind, whether road, canal, or railway, has to be made. 

17. The parallel of expenso for India lias therefore to be sought 
in other and less improved countries than ours. The railway 
system has been long enough at work to afford sufficient insight 
into this inquiry in a general way. The average of the many 
railways in England shows a gross expenditure of upwards of 
£a0,000 sterling per English mile, while that of the Belgian 
railways is scarcely half that sum, namely, about £16,000 or £17°000 
per mile. The average of the railways throughout Germany is 
£10,000 per mile, and the railways of Russia and Poland will be 
no more than £7,000 to £8,000, which latter sum is about the 
averago of those in the Unitod States of America, 

18. In that country the longost and most recently finished line 
is the one from Boston to Albany, through the States of Massa¬ 
chusetts, Connecticut, and New York, a distance of nearly 200 
miles across a peculiarly difficult country (more so, on the average, 
than most parts of India), and where labour and iron are particu¬ 
larly dear. This line, which is called the “ Western Railway,’ 
197.fr miles long, has been completed in every respect for the suni of 
£1,729,645 sterling, including stations, carrying, establishment, &o., 
being £8,758 per mile. As more than two-fifths of this sum was 
for earthwork only, in which the Hindoos have much experience, 
it may bo safely assumed that a considerable diminution from this 
part of the expense would be attainable, with proper management, 
on a Ilmdostaneo railway. 

19. Although it may bethought somewhat too much in detail, 
it is advisable hero to give the principal beads of this expenditure 
in order to prove the correctness of the assumption. The above 
sum of £8,758 was thus divided ;— 

£ 

Land and fencing, about. 500 pel* mile. 

Earth and rock excavation . 8,800 

Bridging, masonry, and worka of art . . . 1000 

Railway proper, or upper works (of which two-thirds 

** iron > • . 1,800 „ 

Stations, &o. ....... 300 

Engines, carriages, and carrying establishment . 700 ” 

Sundries.158 „ 

Management about 6 per cent. 500 ” 


Total 


. £8,758 


20. Now it appears from the preceding abstract, that the great 
item of cost in this American railway was the leveling of the 
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around labour being high and the country rough with many 
streams’. With the experience of all that has been previously 
done, and with all the resources of the country, it « clear, m the 
absence of the detailed and specific information, which cm only 
he collected when this matter is much more advanced, that the 
sum of £8,000 per mile may ho taken as the cost ot first cons no 
tion of railways throughout India, without reference apresent to 
particular localities. It may be presumed that the items oi. land 
and fencing in Indian lines would he comparatively nothing ,* the 
cost of a bridged and metalled road in any ot the presidencies has 
seldom exceeded £300 per mile hitherto. Therefore, supposing all 
the other sums to he as on the American railways, there would be 
a very large margin per mile to meet the extra expensos of forma¬ 
tion and bridging which a railway might require. 

21. In respect of cost of working there are perhaps better ma¬ 
terials to guide the inquiry. The average of the cost of sever a. 
years’ working in the Belgian railways is about 4s. per mile P«f trai.. 
On the German railways it is about 3s. fld. On the Dublin and 
Kino-town railway it has hitherto seldom exceeded 3s. 4 d. On 
the is orth Union railway it was only 3s. for the last yenr exelu- 
t,ive of the government duty and parochial taxes, of which mer 
would be probably none in India; and the average ol tho working 
for tho last two or three years on a number of railways m tho 
United States gives us 3s. per train per mile; some being as w 
ai 2s. U. where wood is the chief fuel. Here again, without the 
necessity of going into details, it is to he fairly assumed tha . 
with the low price of Indian labour. 3s. per train per mile may 
taken as sufficient to cover (as it does on the lines quoted) all 
the various expenses, which it may not be uninteresting here to 
abstract, namely- 


Locomotive power 
Carriages 

Maintaining of railway 
Folice . 

Conducting traffic . 

Miscellaneous expenses 
Management . 

Total railway expenses per train per mile 


<L 

3 

3 

6 

2 

5 

2 

3 


3 0 


22. Now on the lines of very lowest traffic in the. United 
Kingdom the gross receipts are 40s. per mile per day. And sup¬ 
posing the revenue on Hindostaneo railways not to exceed this 
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sum, and that to gain it, it were needful on the average to travel 
over each mile sis: times daily, there would he a net profit per 
mile of 2Iff. per day or £400 a-year, which would yield five per 
cent on a Erst expenditure of £8,000, and four per cent, on that of 
£10,000 per mile. 

23. The cost of palanquin dak traveling in India is about 
2 ff. pgr mile lor a single person, carried, and the rate for transport 
by camels, bullocks, or carts, is from to la. per ton per mile, 
even where a full load can he borne. Taking the railway charge 
at an average of l\d. per passenger per mile, and 2d. per ton 
per mile for goods, which are extremely low rates, it will be 
seen that a very moderate traffic indeed would soon produce the 
ahovo gross revenue of 4Off. per mile per day. Indeed, on the part 
of the railways nearest to the seaports and to large tvwns, it would 
be so very much greater that a considerable surplus must be avail¬ 
able to make up the deficiency on the remote and unprofitable 
parts of the system ; and it is the very principle of a great system 
of railways to lead to such a result. 

24. Another mode of calculating railway expenses, as deduced 
from the same and similar data, shows that the cost of working, 
including all deductions from the gross receipt, may be taken thus, 
namely:— 

Per Mile. 

Passengers ....... id. each. 

Coal and mineral traffic id. per ton. 

Merchandize . . . . . . . Id . „ 

and it will then remain to be considered what should be the smallest 
augmentation above these cost prices to make, as the railway 
charges, so as by low rates to induce the greatest traffic, and con¬ 
sequently the best returns, 

25. It is presumed that a sufficient primd facie case has now been 
made out to allow the second question to bo assumed as disposed of 
for the present. 

26. Hitherto the subject has been dealt with purely and ab¬ 
stractedly as a commercial speculation; but in proceeding to enter 
on the third and most important question of the directions in which 
tho railways should be carried, objects of a higher class enter into 
the consideration and require to ho maturely discussed. Still it 
may not be inadvisable at first to assume a specific course which 
shall define termini and form an integral line ; such a one it is 
to which attention has been called, and which has, indeed, given 
rise to this inquiry, and into the particular merits of which an 
investigation must therefore bo made. 
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Prom the great scale on which tlie districts of Hindostan 
have been formed by Nature, the distances become vast in com- 
pari son with those in Europe, and it is only on the American rail¬ 
ways that any analogy of extension can he found ; thus tlie railway 
that has been suggested from Bombay, on the western side of the 
Indian peninsula, to Masulipatam, in the Bay of Bengal, would 
extend little short of 700 miles. In the absence of minute surveys, 
and especially of levels, it is not possible to deline with certainty 
the exact course of this or of any other line in Ilindoostan. Still, 
from the maps, hooks, and documents to which access has been so 
freely granted through the liberality of the East India Company, 
and the urbanity of their officers, an approximate idea may ho 
formed of the course of the line which has been suggested. 

28. On many accounts, for which on a future occasion valid 
reasons may ho assigned, it seems advisable to proceed from 
Bombay, through the isl and of Sal sette, and to form a connection 
with the continent at some convenient point "below Tanna, by 
moans of a floating bridge, such as in use at Plymouth, Ports¬ 
mouth, &c., hut capable of taking a railway train ; thence to pro¬ 
ceed across the Con can, and by the most practicable of the Ghauts 
to the table-land above. 

29. The difficulties here may he surmounted easily and economi¬ 
cally hv means of the atmospheric principle of producing; locomotion, 
as now in course of construction for the extension of the Dublin 
and Kingstown railway to Dalkoy Common, on the Kiilmey Hills ; 
on this principle it has also been proposed by more than one rail¬ 
way Engineer to surmount difficult points such as the defiles of the 
Apennines between Genoa and Turin, the rugged country between 
the "Rhine and the Danube, the Spin gen pass across the Alps 
towards Lake Come, the passage of the Tyrol between the valleys 
•of the Inn and of the Adige, and in other places in Europe. 

30. From the table-land above the Gbants a practicable line for a 
railway may be formed to the vicinity of the station and city of 
Poona; thence the country is quite open, and the general and 
gradual descent by the great water-courses may ho followed, pass 
ing near Soolapoor and thence to some point between Kilburga and 
Ferozabad, when it will he necessary to quit the valley of the 
Bheerna river, and follows up the course of one of its tributaries 
called the Kurgan, by the town of Moolkeir, to the head of the 
valley at Purgee, which would he a culminating point or summit 
on a ridge which it seems impossible to avoid, though no serious 
obstacle is likely to occur. From the Purgee summit the direction 
will be along the course of one of the head branches of the Moosy 
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river to the city of Hyderabad, the capital of the dominions of the 
Nizam. 

3:1. Although this part of the country is little known to 
Europeans by published description, the detailed part of the great 
trigonometrical survey of India has been completed throughout, 
from hence to the Bay of Bengal; and guided by these valuable 
and important maps, though of course not yet corroborated by 
levels, it is considered that a practicable route will be easily 
obtained by the valley of the Moosy for fifty or sixty miles, when 
this valley will probably be found to expand sufficiently to allow 
the course of the railway to he turned in a south-east direction, 
and, perhaps, nearly straight to the left bank of the Krishna river 
at the great bend where the Paliais river falls into the larger 
stream, near a town called Moogatabad ; thence, in the same 
direction, across the Moonyair river at the lower forks, and on by 
the diamond mines of Purtgall to the pass of Coudapilly, and along 
the banks of the Krishna to the town of Bezawada—whence the 
passage towards Madras is generally made—and then in a direct 
line across the flats to Masulipatam, 

32. The following would he the probable itinerary, namely :— 

Miles. 


Bombay, through the Island of Salsetto . . . . 32 

From thence to the vicinity of Poona .... 90 

From Poona to the south of Soolapoor . . . .157 

From near Soolapoor to about Fe.rozahad .... 85 

Ferozabad to the Pargee summit . .... 65 

Purges summit to Hyderabad 42 

Hyderabad to Moogatabad . . , . . .121 

Moogatabad to Bezawada ...... 43 

Bezawada to Masulipatam ...... 44 

Total miles . , 679 


And it must be observed that as the detailed character of the lino 
cannot be known, and may require deviations and detours to be 
made for the purpose, of avoiding difficulties and facilitating 
gradients, it is expedient to call this about 700 miles, or, say, 
an expenditure of six millions sterling, which, from the generally 
easy nature of the principal part of the distance, and the facilities 
of obtaining labour and all materials except the rails, may be 
taken as a safe approximate estimate. 

33. It has to be inquired what pecuniary return, and what 
general and political advantages may he anticipated from a line of 
railway in the above direction, not omitting to consider the pro¬ 
bable future development of resources, and opening of additional 
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facilMes of communication to points beyond the terminus, as well 
as the general bearing on the means and resources of the other 
parts of India not directly pervaded or served by tbe contemplated 
line. 

34. In a commercial point of view there is no question that the 
greatest advantages would be obtained for the trade ol Bomba} by 
opening up such a communication with the interior as the proposed 
railway . At present the western part of India may bo said to be 
almost without roads at all, and none that can sustain any heavy 
commercial or military traffic. Into Bombay itself there are at 
this time only two lines leading ; indeed, for the nearest twenty-five 
miles, but one road. Throughout four of the collectorates adjacent 
to Bombay, namely, Poona, Ahmedruggur, and the two Concaiis, an 
area of considerably upwards of 30,000 square miles, and fully 
equal in superficies to tbe whole of Irolaud, there were, within the 
last three years, little more than 400 miles of roads, of which only 
one-half were passable at all; and at present there are scarcely 
000 miles, whereof eighty or ninety only are practicable for car ¬ 
riages in the rainy seasons, which last for fully one-third of the 
whole year. 

35. All the towns and, posts of the interior are, therefore, so 
many isolated points during the rains ; and however important it 
might bo either in a military or commercial sense, it is impossible 
to pass heavy carriages along the roads, which have been con¬ 
structed without any care or cost as to their foundations, and havo 
no bridges at all, with very rare exceptions, and but few ferry 
boats. 

36. Over many of the roads, especially through the Ghauts, 
wheeled carriages cannot pass at all, and yet the slight improve¬ 
ments which have taken place of late years demonstrate the truth 
of the remark—prevailing in India as in all other parts of tho 
w orld—of the vast increase of intercourse where facilities of com¬ 
munication are afforded. Thus, by a slight improvement in the 
road leadin g to Nassuok, the number of carts coming with grain 
into the town had quadrupled in two years. On another road 
through the Con can, and within forty miles of Bombay , where 
formerly there were no carts used for traffic at all, there are now 
great numbers, and every wheelwright in the different villages has 
full occupation in constructing new ones. On the only good road, 
namely, bet ween Pan well and Poona, the number of carts passing the 
Bhore Ghaut had quadrupled within four years the number being 
now nearly 700 daily. 

37. On the other hand, there is a very great cart, traffic through 

t 2 





276 


STATE BAIIjWAYS OP INDIA. 



another district of the upper country, but the carriage road stops 
at the top of the Tholl Ghaut, about 70 miles from Bombay. Here 
nineteen-twentieths of the - goods are shifted on to bullocks and thus 
conveyed for the rest of the journey, the carts returning empty 
over 200 or 300 miles of country, although, were there a good road 
to tho shipping place these same carts might take into the interior 
a return lading of salt, hardware, &c. &e. which has now to he 
transported by bullocks, thus limiting aud diminishing tho con¬ 
sumption by this needless expense of carriage. 

38. These instances might be greatly multiplied if necessary. 
The consequences may be readily inferred. Traffic and commerce 
are not only greatly impeded, cramped and brokon up by false ex¬ 
penses, but the existing trade is turnfed in another direction. For 
instance, the chief products of the Oomrawatteo districts, all west¬ 
ward of Baulapoor, already find their way to Bengal by way of 
Mirzapoor and the Ganges: although, by going to Calcutta 
instead of Bombay, tho merchants have from 100 to 200 additional 
miles of land carriage, besides all the water transport, down the 
river of many hundred miles. 

39. It would, therefore, soem incontrovertible to insist that a 
main trunk line of railway pervading the wide fertile districts 
eastward of Bombay would present all tho advantages of a navi¬ 
gable river open at every season of the year; and, if made, would 
be joined by various branch roads suited to the traffic from the 
several towns and districts to a great extent on either side; tho 
best description oi firmly-made and well-bridged road, costing from 
JS200 to £300 per mile, and tho minor routes for fair- weather traffic 
averaging only about, £50 per mile. 

40. In carrying a lino of railway across the peninsula of India 
the leading feature, as in that of any other groat railway system, 
must bo to connect the extreme points on each coast, and to leave 
tbe districts pervaded by the mam trunk to provide communi¬ 
cations, by public or private means, to the nearest or most eligible 
points. The institution of a principal and leading line will derive 
its prosperity and success by tho number of ramifications from its 
trunk, at tho same time imparting great facilities to the country : 
the benefit being mutual—tho support interchanged. 

41. The same arguments apply to the mercantile connection 
between the interior of the eastern side of the peninsula and the 
port of Mfisulipatam; and there will be, of course, a point in tho 
dominion of the Nizam, probably somewhat east of Hyderabad, 
where the current of traffic will divide, flowing westward to 
Bombay and eastward to the Bay of Bongal, The whole of the 
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immense territory between Soolapoor and Masulipatam may be said 
to bo totally destitute of any but the very rudest means of trans¬ 
port ; and tbe transit of a railway will present to tbe districts on 
eacli side a double line of coast, as it were, on which each station 


would be a port, and would become a depot for the collection of the 


products of the cOtmtry and for the distribution of the manufac¬ 
tures of Great Britain, at prices so greatly reduced by the saving 
of the present cost of carriage as to place them within reach of a 
class of persons now wholly unable to obtain them, and at the same 
time for these same individuals present- a local mart established for 
the fruits of their own industry. 

42. Judging from the latest reports of the Bombay Chamber of 
Commerce and by the returns from the various collectorates, there 
appears no reason to doubt, even under all the existing difficulties 
of bad culture, tardy improvement, unskilful preparation of the 
produce for market, and the limited means of lateral conveyance, 
there would be a traffic sufficient to form a fair revenue for a 
railway. 

43; For instance, the “ Barsee cotton ” of tho Bombay market is 
collected at the town of that name from two or three small districts 
only of the Nizam’s dominions ; and the annual quantity sent from 
them was, four years since (the latest accounts), upwards of 40,000 
bales, all which must have been carried full 300 miles on bullocks 
or in bullock carts from the places of growth. 

44. The statements of Dr. Gibson, Professor Boyle, and other 
competent authorities up to the most recent periods show that 
there is no limit to the production of cotton, sugar, silk, tobacco, 
and numerous valuable staple articles of produce and commerce as 
far as soil and climate are concerned. A more careful attention and 
greater skill bestowed, will always command the Bombay market 
for this produce; and the introduction of European capital, enter¬ 
prise, energy, and system will gradually, and no doubt rapidly, 
produce this effect if proper arrangements and suitable opportunity 
be afforded. 

45. In regard to passenger traffic, this must bo the natural con¬ 
sequence of economy and expedition in the means of conveyance. 
In Belgium, Ireland, Scotland, Germany, Ac., where low rates exist, 
the movement among the very lowest class has been most extra¬ 
ordinary, and the increase seldom less than fourfold. 

46. But to complete the statistical information and detailed 
returns necessary to be obtained and investigated, to solve accu¬ 
rately the question of traffic, would require much greater time 
than it has been possible to devote to the subject, even if the mate- 
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rials existed at all., or at any rate if existing in this country. The 
same, indeed, with respect to the estimates of construction; hut 
there remains the very highest probability that the more these 
inquiries are gone into in detail, the more likely are they to result 
in proving that the requisite capital would he comparatively small, 
and the probable returns from merchandise and produce only, very 
groat* 

47. To take, however, a more extended view of the subject, the 
railway communication from Bombay to Masulipatam should bo 
considered as part of the probable future route to China, whereby, 
in connection with the contemplated passage across the Isthmus of 
Siam from Mergui, on the Tenasserim coast, to the Gulf of Siam, 
the distance between the Straits of Bab-el Mendib and the China 
Sea would be reduced to 1,000 miles less than by the present route, 
via Bombay and Ceylon ; and, what is a greater advantage, there 
would be a diminution of 1,800 miles of the sea voyage. Even in 
comparison with the route direct from the Bed Sea to Ceylon, the 
advantages would be extremely great; for though the positi ve gain 
in distance would not be more than about 200 miles, there would 
be 1,000 miles less of sea. 

48. This will be shown at once by the following abstract of the 
distances on the respective routes :— 


Present Sea Route by Bombay, 
Ceylon, and Singapore. 


Wiles. 

Spcatra to Bombay 1,400 
Bombay to Ceylon 1,S00 
Ceylon to Singapore 1,700 
Singapore to Macao 1,600 


All sea.—Miles 6,000 


Total additional! Ann 
distance . ./ 1 » uo ° 

Total additional! ^ aaa 
sea voyage ./ ) 


Direct Sea Route to Ceylon and 
Singapore. 


Miles. 

Socatra to Ceylon . 1,900 
Ceylon to Singapore 1,700 
Singapore to Macao 1,600 


All sea.—Miles . 5,200 


Total additional! 


distance 


./ 


200 


Total additional! 
sea voyage . . / 


1,000 


Overland Land Routes across 
the Peninsula of Hindustan 
and Siam. 


Miles. 

Socatra to Bombay 1,100 
Overland to Ma-1 
tmlipatam ,j 
Masulipatam to) t onn 
Mergui . ./ A, " uu 

Across Siamese! , 
country . ./ iUU 

Siam to Macao . 3,600 

5,000 

Deduct land) QAA 
journey * . / 


Sea voyage.—Miles 1,200 


49. As regards the general ad van t ago to Madras and Calcutta, 
the line across from Bombay to Masulipatam will place both these 
ports in a better situation to communicate with the mother country ; 
for, either by land or water, Madras may be reached in two days 
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from Masulipatam, which latter by railway would bo only from 24 
to 30 hours’ journey from Bombay, being a gain of five days over 
the present mail time, and still more over the Bangy post. The 
gain in time to Calcutta by land mail would also be about five or 
six days, computing a week’s journey from Masulipatam. It is 
probable, however, that regular steamboats would ply from the 
latter port, both to Madras and to Calcutta. 

50. In a military point of view, also, the contemplated railway 
must ho highly advantageous; and affording such increased faci¬ 
lities and diminished time and expense of communication to Madras, 
Calcutta, China, and all the Eastern Archipelago, it is no more than 
right to assume a great traffic, doubtless yet to bo created, but which 
cannot fail to at ise. 

51. To give due effect to the acceleration of the traveler, the 
merchant, the soldier, and tho statesman, arrangements should he 
simultaneously made to put on regular lines of steam-packets ; nor 
should the probability of forming another railway across the 
Isthmus of Suez sooner or later be lost sight of; and it may bo in¬ 
teresting to state that serious negotiations are now going on with 
several of the European Governments, the effect of which, if brought 
to a satisfactory conclusion—of which there is little doubt will.be 
to obtain a railway communication from the English Channel to 
the Mediterranean at some eligible port in Italy, independent of 
France, ensuring some further reduction of time and a certain 
Uninterrupted transit. All these public advantages arc sufficiently 
evident without it being necessary to enlarge upon them, and 
bearing as they do on the question of tho Hindostanee railway, 
become powerful arguments for its support. 

52. It must, however, be distinctly stated that most of tho general 
argument** in favour of railways in India, not even excluding the 
combination winch improved communication between Europe and 
China, as will be shown, are almost as equally applicable to any 
line extending from Bombay eastward, as to the supposed railway 
from Bombay to Masulipatam, which, in strictness, ought to be 
investigated purely cm its local merits; when, after deciding 
favourably on the great principle of having railways at all, tho 
next point to be mooted is the precise direction. Considered in 
this light, several doubts may he reasonably started against tho 
above line: such as the eligibility of Masulipatam as a steam- 
packet station during all periods of the two monsoons, and the fact 
of so large an extent of territory to he pervaded—fully one-half of 
the entire distance between the two coasts-—not appertaining 
directly to the British territories. Tho former might be left to 
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tlio decision of competent naval authorities, hut it is difficult in 
regard to the latter. 

53. The ultimate success of so vast an undertaking as an Indian 
railway system must necessarily be based on the future improve¬ 
ment of the country and the fuller development of its resources; to 
effect these indispensable results will require every encouragement, 
facility, advantage, and support from the ruling* powers, and every 
freedom from the contingency of transit-duties and local and 
uncertain impediments: or, granting all apprehensions on this 
subject to be removed, still, the unwise rule of the native govern¬ 
ments—so long exercising a prejudicial, and too often baneful and 
fatal, influence on their subjects—grindi ng them down by excessive 
taxation and restrictive measures— gives but too much reason to appre¬ 
hend that profitable returns might not be so soon reaped from dis¬ 
tricts such as those not exclusively under British control; and Con¬ 
fidence, that spoiled child of Peace and Freedom, reared by Expe¬ 
rience, might long hold back her aid in enabling the beneficial 
results of such a mighty speculation to ho speedily realised. 

54. Further, it has been supposed that some serious objections on 
tho score of climate might be brought forward respecting the loca¬ 
tion of the railway through the northern Circar between the 
Krishna and the Godavery rivers. It is also clear, from the geolo¬ 
gical features ol the whole of this particular line, that there is not 
any coal; and latterly it has been demonstrated that there is no 
hope of any of the minerals which former accounts had held out as 
abundantly existing in the eastern districts of the Indian peninsula 
—the magnetic iron ore perhaps excepted—nothing in addition to 
the rich vegetable productions of the country, save, possibly, what 
might bo hoped from a better mode of working those almost aban¬ 
doned diamond mines which, under the name of ‘ Golconda,’ have 
been so famous for ages, and whereof tho same authorities who so 
dispassionately broke down all expectation of copper, lead, and 
similar metallic veins, seem to consider might yet, under European 
management, prove sources of wealth to enterprising adventurers. 

5o. Hot that it is doubted that from the natural productions of 
tho soil only, advantageous returns may be derived; but if loca¬ 
lities are to bo found combining mineral as well as vegetable 
wealth, such localities are naturally preferable; considering, also, 
that for any? great military purpose of defenco or intercommuni¬ 
cation in the various parts of Hindustan, a line from Bombay to 
Masulipatam may not be found the best, it becomes desirable to 
seek for, or at least to discuss the eligibility of, other routes which 
may not only serve the purposes of commerce and internal com- 
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inunication to a still greater extent, but, by combining many other 
important public and natural advantages and desiderata, enlist not 
only the sympathies of all classes of the community, through the 
greatest area of wealth, population, and industry, but the cordial 
support and co-operation of the Government ot India and that of 

the United Kingdom. . 

56. In short, to follow out to its uttermost the grand principle 
enunciated and. adopted by the East India Company and by 
Parliament when the great question of steam navigation to Asia 
was discussed in 1834, namely, “ If this measure wore undertaken 
“ it ought to be executed on a large and efficient scale, and that 
“ between doing it thus effectively and comprehensively and not 
« doing it at all there is no advisable medium.” In such a principle 
all the merchants of the East most cordially concurred, and there 
cannot exist a doubt that a similar and simultaneous accord and 
combined effort can alone bring to maturity this corresponding 
enterprise which it has been attempted here to investigate and 
recommend. In feet, to do less would be inexpedient even on the 
score of economy; for, viewing the expense as a great whole, tho 
cost of establishing and maintaining such a work as a railway 
would he but inconsiderably increased by giving it a further 
practicable extension beyond the minor measure first suggested, 
and tho benefits, from being comparatively partial, would bo 
extended in a vastly augmonted proportion to the original ex¬ 
penditure ; for in carrying out a magnificent project such as this, 
in which tho account total is by millions, it becomes a wise and 
politio stop to render it as comprehensive as possible. 

57. With these principles therefore a,8 a guide to enter into tho 
discussion of some other direction for the exercise of a hold but 
deliberate and matured spirit of speculation, or rather demonstra¬ 
tion of national foresight, lot it bo at once supposed that a line 
bo sought and traced for a railway from Bombay to Calcutta and 
its particular merits investigated. Measured along tho arc of a 
great circle tho absolute distance between Bombay and Calcutta 
is little more than 1,000 miles, tho great military post of Nagpoor 
being nearly on the line. 

58. There are, however, physical difficulties herein of no ordinary 
kind, and those acquainted with tho topographical features of 
tho country know, that for at least one-third of the distance such 
a course would bo over wild hills, amid a savage population, and 

' through a desolate and almost uncultivated country; but partly 
subjugated by the Mahommedan invaders of India, and even at 
the present time hut little known. There is also the former 
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difficulty- of half of the route only being within British dominion, 
and outer causes of objection similar to those which might be urged 
against tho line to Masulipatam. 


at the southern base 


/;,• n 18 k f owa t0 geographers that „„„ K mui«ra case 
1 , , ,jreat V 1Q dhyan range of mountains, running from west to 

oast, there flows the Nerbudda river, the head waters whereof rise 
•Within a mile or two of the sources of a principal branch of the 
oone river, which is one of the great tributaries of the Ganges, 
and thus what may he called a natural engineering line exists 
between the Gulf of Cambay and the Bay of Bengal; and if a 
com so be talcen from Bombay towards Calcutta so as to fall into 
the valley ol the Nerbudda river, and if that stream and the 
bone be followed as far as necessary on to the groat plains of 
liengal, an easy and not very indirect course to Calcutta would bo 
°i am..(, having the advantage of passing through or near most 
ot iho great coal and iron districts which have lately been dis¬ 
covered; pervading at the same time an extremely fertile district 
nearly the entire of which is British territory; a very lame 
portion highly cultivated and thicldy peopled, and hut few parts 
* i f1, a, f. 110110 of a sterile, character; and everywhere capable 

ot the very highest degree of improvement, and of furnishing all 
the necessaries of life, and the most valuable productions, for which 
yurope oflers an unfailing market; and in addition to all the local 
advantages and commercial benefits to the country itself and to 

Me great f 1 ?? 0 * at each extremity, such a line forms remarkable 
means for facilitating several great national objects. 

I ;“ atteni Pting to describe the route such a railway would 
probably take, it is done with similar reservations and remarks to 
those applied to the line first considered. Starting from Bombay, 
die island ol balsotte would be traversed to Tanna, and the main 
maid bo attained in the way before mentioned by a steam floatitc- 
bridge ; passing thence, probably, to the north of Callianeo, the 
hue would be directed by the most eligible ghaut in the Syadree 

n lllto ! ho u PP er country above some of the head waters 
ot the Godavery river, then proceed in the vicinity of Nassuck and 

SncS mS y ° n ° ° fthe ShaUt& ° fth0 lDj y &dTee rMlge ill t0 

61 The course would take this fertile province in its longest 
length, and be directed upon the large and important city of 
Bhoorampooi, in the rich and flourishing valley of the Tantee 
river, and near the celebrated fort of Adjyeghur on the south ride 
of the Sautpoom range. To this point the British territories 
extend without interruption. A passage through the ridge may 
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bo found -with Uttlo difficulty, and thus take tho^ ^ ^ 

volley of the Nerbudda g w iL Ac Hue Would again 

stream somewhat to the east of 90 or too miles 

s «**.»™ • 

to tlie independent state be along the valley of the 

situated on the mein mm.* Oj «f the rivet 

of Stor i tom .hi, MW “Summit. »dthen 

over the ghaut to 1-elhau, ■ branch would he pursued 

great branch of the k one > '_> arm of that stream, and the 

down to its junction W1 ‘ , , , r 0Tl t p 0 UO rthern side, until 

toe „ -till dew;; to ™ V the *i«t 

past Bnrdee, to the rnont . - - f Allahabad, Mins* 

L ,al-Mds. and P™^about oO ■ & ^ ^ of Belhari for 
poor, Benares, and (..l a/upoo • • • . ^ the B0T1 th-east angle 

«« «“ «iC XS-SUm to former 

them following . l.teml v.lloy »rtw»r<i '»a »vo fo „, the 

- 1 "» *r* 

5.1*** ~77>c;, 7"tm‘-tftrr;ri 

i 4 -r~ ‘1,a virinitv oi Burdwan, ana irum ww»» 1 

8-nd to the ^ n iv IT no Mi ly river, opposite Calcutta. 

of this long ran ^ any peculiar construction, and it mav be 

whatever, Qi to roqtu o ) v three principal 

re^md to. moyV, toi,- 

ss^jssrs—--* to ajstem teto 

“'“Itould, however, eir.um.toee., which will V P—** 



VK ]« i0 




STATE RAILWAYS OF JNTHAi 

discussed, make it desirable or necessary to push the lino of 
railway woJ.1 towards the north-west frontier of India before 
turning eastward towards Bengal, then what may be styled an 
alternative course may bo found in the following direction, 

• i 66 ', L ^7? g . Bomh& y and attaining the main land from the 
island of balsette, as previously described, keep the railway nearly 
duo north and parallel, io the coast, cross the Tapteo river near 
burnt and gain the banks of the Nerbudda in the vicinity of 
Baroohe—-sometimes called Broach-then follow that river upwards 
to Hmdia and Uoshungabad, joining on to the route previously 
described. J 

67. Suoh a course would, however, add fully one hundred miles 
iV , distance, probably encounter serious and as yet unknown 
difficulties along that part of the Nerbudda where it forces a 
passage through the approaching mountains, and traverse for 250 
miles wild territory in Ghuzaratand Malwa, not belonging to Great 
Britain, chiefly under the dominion of Holear. but including 
parts subject to Kotah and to Sindia. Such a detour under such 
circumstances would however certainly he admissible from a high 
grade of political and commercial considerations, the value whereof 
must be judged of by those well versed in this subject, and capable 
oi taking the most enlarged views. 

hi. iho Allowing would be the itinerary of the lines from 
Boml-iy to Calcutta by Kassuok, Bli.oora.npoor, &e., as first 
described:— 


Bombay through the island of Salsotto 
From thence to the vicinity of Nassuck 
Nassuck to Iho Injyadree range, near Ohando.ro . 

Through Candeish to Buooranpoor 
To the Gynkl river, in the Nerbudda valley, cast of Hindia 

(coal-fields). 

To the Towah river, near Hoshungabad * 

To the forks of the Nerbudda river at Sacur 
To tho summit, west of Belhari 
To the fork of the Bone river 
To the mouth of the Goput river, near Burdee 
To the mouth of th<yCoyle river (Palamow coal-field) 

To the summit east of Gaya 

To Oberali, between the Danwora and Hadji rivers, in tii 
centre oi Burdwan coal-field .... 

To Burdwan ..... 

To the right bank of the Hooghly river, opposite to Calcutta 


Mites. 

25 

75 

40 

150 

100 

40 

100 

80 

55 

90 

100 

100 

110 

46 

54 


1,165 


Total 
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08. And for tho causes before assigned for augmenting this 
distance, on account of probable circuits that may be found neces¬ 
sary in order to evade particular difficulties, or to obtain easier 
rates of ascent through the Ghauts, this should be called 1,260 
miles, which, at the average rate of £8,000 per mile for a single 
line of railway with passing places, but prepared for a double road, 
will require the sum of ton millions sterling, which may be con¬ 
sidered a minimum sum, as sufficiently explained in tho first pages 
of this statement. 

00. If the more circuitous line by Surat and Broach, and along 
the entire course of the Nerbudda river, be adopted, the itinerary 
would bo as follows, namely : — 

Mile*. 

Bombay, through the island of Salsette .... 25 

Theneo to near Damoora . . , . > .75 

To the Taplee river, near Surat .... 60 

To tho left bank of tho Ni rbudda, east of Broach . . 40 
Along tho NerbmMa valley to tho Gtonial river, cast of 

Hindi*.280 

m 

Thenco to Calcutta by tho former route .... 805 

Total . . 1,285 

which, with the addition for probable detours, will make au 
increase of about 100 miles over the other line. 

70. For the purposes of a railway across the Indian continent, 
between Bombay and Calcutta, such a circuit becomes only tho 
question of a few hours; and, postponing a comparison between 
the two routes, it may first be inquired whether the communication 
to China may be advantageously extended from Calcutta. 

71. Looking forward to the vast, and increasing importance of 
establishing the most certain and expeditious connection with the 
Chinese temtones, over which a dominating influence, at least 
commercially, must henceforth be established by Great Britain, 
the passage across tho Isthmus of Malay from tho Mergui archi¬ 
pelago to the Gulf of Siam, before alluded to, will probably form 
a portion of the future lino of communication. In this case, if the 
railway from Bombay to Calcutta become included therein, it will 
be seen by the following abstract of distances, as compared with 
those given in r preceding page, that the advantage in time at 
least would just preponderate over the route proposed by way of 
Masulipatam 
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Sda and Ovjrsri and Route, from (.he Red Sea to China, by Bombay, Calcutta, 


and tho Siamese country. 

Miles. 

Socatra to Bombay ...... 

. 1,400 

Bombay to Calcutta ..... 

. 1,300 

Calcutta to Mergui. 

. 1,000 

Across tho Siamese country .... 

100 

Gulf of Siam to Macao. 

. 1,600 

Miles 

. 5,400 

Deduct land journey . 

. 1,400 

Sea voyage 

. 4,000 


72. Thus it will be perceived that by such a line the length of 
the sea voyage would be reduced 1,200 miles out of the entire 
course from the Red Sea to China direct, by the south of Ceylon 
and Singapore; and, although 200 miles are added to the geo¬ 
graphical distance, yet computing by hours, which steam has 
taught us to do, and taking the rate of railway to sea—steam 
traveling as 3 to 1—there will be an advantage of nearly four days 
in time; and, considering that the monsoons would not affect the 
voyage between Calcutta and Mergui in either direction, two or three 
days more may be reckoned upon. As compared with the present 
arrangement which makes the long circuit round the Indian 
peninsula by Bombay, there would be a positive gain of upwards 
of a week, but as contrasted with the route of Masulipatam, the 
advantage however would not be more than one day. 

73. Admitting the passage across the Siamese country not to bo 
carried into effect, the abstract of distances by Calcutta would be 
thus 


Socatra to Bombay . 


Miles. 

. 1,400 

Bombay to Calcutta 

. .... 

. 1,300 

Calcutta to Singapore 

. 

2,000 

Singapore to Macao 

. 

1,600 


Total 

. 6,300 


Deduct laud journey . 

. 1,300 


Sea voyage 


5,000 


being an increase of 1,000 miles of sea-going route. Still, com¬ 
puting by time and not by mere distances, the correspondence and 
intercourse would be equally accommodated as by the other com¬ 
peting lines, for, compared with direct voyage from Socatra by 
Ceylon, there would only be the difference of a day, or at most tw o, 
which the advantage of not encountering the monsoons between 
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Calcutta and tlio Straits of Malacca, either going or returning* 
would very much more than compensate for, and, as opposed to the 
present mode of communication, there would he an actual saving of 

two or three days. , 

74. The itinerary by Masulipatam, if the shortening by Mergni 
and the Gulf of Siam were not effected, would bo : . j 


Mil**. 


Sooatra to Bombay 

. 1,400 

Bombay to Masulipatam. 

700 

Masulipatam to Singapore .... 

. 1,900 

Singapore to Macao . 

. 1,000 

Total 

. 5,600 

Deduct laud journey . 

700 

Sea voyage . 

. 4,900 


75. This would give an advantage of half a day of sea and a 
-whole day of land journey to the Masulipatam line ; but it may bo 
readily granted that the importance of having a direct means of 
correspondence between China and Calcutta, on the great chain of 
communication between eastern Asia and western Europe, may be 
well placed is a set-off against this, the only one of so many various 
directions in which a very small preponderance of time can bo 
found, over the contemplated overland route through tho Bombay 
and Bengal presidencies. 

76. Tho only drawback to this arrangement of railway and cor¬ 
respondence is, that the trade and presidency of Madras are alto¬ 
gether excluded; nor is there any possibility whereby it could be 
embraced in any general system except by tho Masulipatam line. 
Indeed the advantage this latter route presents to Madras is pro¬ 
bably one of the greatest arguments in its favour. Still, looking 
at the larger contemplated measure in its evident range, it must be 
admitted even by those most interested in the prosperity and 
advancement of the Carnatic, that it is impracticable by this one 
lino only to extend to that portion of the country tho advantages 
which such a line must bring to almost all the rest of India; and 
it can only bo hoped that the success of the proposal herein sug¬ 
gested may be tho means of stimulating exertions that will 
terminate in forming a great south-eastern trunk railway from 
Bombay which would not be longer than that to Masulipatam 
first discussed. 

77. If the principle of establishing railways in India bo taken 
up as great national undertakings, either directly by our Govern¬ 
ment and tho East India Company, or in connection with and in 








aid of high-minded individuals, united i 
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n one or more private 



associations, there is no doubt a railway to Madras, as well as one 
to the north-west frontier of India, will thereafter be established. 
Although Madras and its dependencies could not, for the present, 
be included in the great series of intorcomiimnication, another 
district would have advantages and facilities extended to it of' 
which it is now in want, and which may produce most valuable 

*TVkCVli It + it 


18. The new and important colony and fine harbour of Amherst, 
and the adjacent town of Moulmein. in the Gulf of Martaban, near 
Rangoon, and the month of the Irawaddi, and also the settlement 
01 Mergui, would bo put in direct connection with this country 
even if the line across the Tenasserim province to the G ulf of Siam 
bo not made. A rendezvous station between Calcutta and Singa¬ 
pore, tor the steamers to communicate with Amherst and Mergui, 
might bo established at TSiaroondam island, which is visible at 
a distance of sixty miles round its horizon, and lies in the direct 


track. 


. 7 , 9 ‘ l ho hi gh-raised expectations, already in course of realization 
of the prosperity of these two settlements, and the great commercial 
advantages rapidly developing therefrom, merit the boon which a 
lino of intercourse thus brought to their shores would afford ; and 
though it is far from being assumed that this could be accepted as 
any compensation for not serving Madras, yet as that cannot he 
done, at any rate it is at least well that such thriving colonies as 
Amherst and Mergui can have a benefit like this bestowed on them 
Before quitting this subject it may be noticed that there exists 
every reason to believe that a road for elephants and wheeled 
carriages formerly existed between Mergui and Banguaroon, the 
plain on the west side of the Gulf of Siam, where the steam-packet 
station has been contemplated for forming a more direct commtmi- 
cation with China by Macao, from which it is distant little more 



80. Having thus, it is submitted, satisfactorily established the 
tact, that a railway between Bombay and Calcutta will he the 
host and quickest mode of communication between England and 
China, lot the local advantages of this line be tho next point of 
inquiry It seems needless to repeat here the general arguments 
adduced in reference to the line from Bombay to Masulipatam, 
since they are strictly applicable to this projected substitute, 
whicn pervades in a north-east direction, provinces more rich 
more fertile, more salubrious, and more under the control of Great 
Britain. Details are impossible in this present stage, lmf. ah:ni- 
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daht general information is extant to show what capabilities now 


j exist, when fair means of development are presented ; nor must 
f the sources of traffic be supposed to be confined to the mere line 
of railway or to the closely adjacent country. If, at present, the 
j merchant transports, at heavy cost and risk, the productions of 
Oandeish, Aurangabad, Berar, Malwa, Ac., many hundreds of 
miles by the rudest means, to Bombay in the west, or to the 
Ganges in the north, thence to descend many more hundreds of 
miles to Calcutta, what may not be expected when the railway, 
pervading the land like a mighty river, will offer at every station 
a market, or, at least, a point of embarkation for the collected 
produce ? 

81. A lateral transport of one or two hundred miles to attain 
the railway is comparatively trifling to what has to be traversed 
at present. Even, at an increase of 50 per cent, upon the prices 
quoted as the proper mercantile railway charges, produce could 
be brought from any part of the districts thus penetrated, either 
to Calcutta or to Bombay, at less than Id. per lb.—including the 
cross-country carriage—to the railway, and from most of the richest 
districts at half that cost. With the economy and rapidity for 
moving over the country afforded by the railway, and with the 
facilities for collection and inspection, the frauds in packing so 
bitterly complained of, the neglect in cleansing and preparing, the 
errors and prejudices, and the attention to less useful articles of 
culture will all be removed. The monopoly possessed in so extra¬ 
ordinary a degree by that remarkable class of traders and their 
agents, known under the general name of * Marwarries,’ will be 
broken through. The ‘ Ten Photodars/ as they are called, who have 
the command of the markets in every hazaar, from Bombay to 
Calcutta, and from Delhi to the banks of the Krishna—over 
nearly a million of square miles — will find watchers of their 
frauds in collection and distribution, and rivals in their business 
at every step, when a few hours will convey the English mer¬ 
chants or his active representatives, to any of the many stations 
on the railway, whence the most distant mart would be speedily 
attainable.’ 

82. The direction between Bombay and Calcutta will be easily 
regulated in its details, as any minor deviations will not affect the 
great hulk of traffic; and until further progress in this investigation 
is made, the general course pointed out as going direct from 
Bombay to the valley of the Nerbudda may be assumed, if such 
direct route be, under all circumstances, preferable; and from the 
Nerbudda the line passing along the extensive coal and iron 
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fields, and approaching the great commercial and military ports 
and pojmious cities in the provinces of Allahabad and of, Berar, 
will combine, in its course, most of the favourable points which' 
generally influence the selection of a rail way. There will then only 
remain to investigate the various circumstances which might lead 
to making the grand detour of the line on the western side of 
India which has been before mentioned. 

83* In reference to this question, it should be observed, that, a 
distinguished military officer, in the service of the East India 
Company, left England very recently on his return from a visit 
to London, made for the purpose of collecting the best materials to 
enable him to form an estimate of the probable cost of forming a 
railway from the farthest north-west port of the Bombay presi¬ 
dency at Deesa, near the head of the Gulf of Cuich, through the 
province of Ajmeer, by Balmair and .Jessulmair, and across' the 
desert of Sindo to Bukhur on the Indus, near the great commercial 
Affghan city of Sliirkapoor. 

84. Assuming that such a communication is called for ami much 
wanted, as will indeed be shown, then it may be inquired whether 
a. certain extension to the south from the suggested line, as far as 
Broach, might not be a weighty argument in favour of turning the 
main trunk of railway from Bombay to Calcutta to meet it* 

, Suppose this to be done, and the lines all completed, then, casting 
a glance over the map of India, how forcibly we must ho struck 
with the powerful union effected throughout Hindostan by such a 
scries of railways, especially could the- south-east. line to Madras 
be included within this system! 

85. From Bombay to the banks of the Nerbudda river, near 
Broach, would be 200 miles along* the principal line ; from this 
place Calcutta is distant about 1,000 miles, and the nearest point 
on the Ganges by railway—being in the vicinity of Allahabad or 
Mirzapoor—-is within 700 miles. From Broach to ,Deesa is 180; 
and from Deesa to Bukhur about 320 miles, thus making the 
north- west branch to the point of safe and uninterrupted steam¬ 
boat navigation on the Indus 500 miles. The station at Bukhur 
being thus distant, in time—by means of the almost talismanic 
railways —three days from Calcutta; two days from Allahabad; 
on© and a half from Bombay, and about three from Madras; 
Bukhur being also only about 500 miles, or two days’ steam boat 
journey, from Attock, Lahore, and all the other points at toe 
heads of navigation on the five great branches of the Indus. 

86. The real difficulties against duly profiting by the opening 
of the important river all lie below Bukhur, from the continued 







changes of i ts course between that place and the sea, and from the 
dangerous ever-shifting channels and shallow waters at the mouths 
of its Delta. Above Bukhur the navigation is clear and open up to 
those towns now unhappily the seat of war, but which it is hoped 
will soon be over and give peace to only peaceful emporia ofcommoree. 

87. What a host of ideas arise in the mind at the mere sugges¬ 
tion of the grave and probable adoption of such a combination as 
would place these remote points of India within as many days as 
they are now almost months distant from the centre of our re¬ 
sources, and that not simply for despatches, hut lor armies and all 
their ‘materiel!’ What a contrast of the capability presented of 
rapidly transporting supplies of troops and munitions.of war, com¬ 
pared with the trains of camels traversing the desert, each with a 
cannon-shot swinging on either side, or with the sickly march of 
the jaded and spirit-broken Sepoy 1 

88. The cost of such a branch railway from Broach, by Deesa, 
to Bukhur and Shirkapore, with the extra expenses incurred in 
taking the detour by the estuary of the Nerbudda, would he 
covered by five millions, which, with the charge for the line 
between Bombay and Calcutta, is an aggregate of sixteen millions 
sterling, or as many crores of rupees ; and well-informed persons 
have asserted that such a sum would barely cover the expenses of 
the Affghan war! 

80. But peace restored, such a railway would foe advantageously 
employed in taking merchandise for the natural wants of the 
countries beyond the Indus and Sutlej. These require to be 
supplied with the metals and manufactures of England, the silks 
and indigo of India, and the teas and spices of China and the 
Eastern islands, of all which articles large quantities are con¬ 
sumed. In return, from the Punjaub cotton and sugar, crystal 
salt, saltpetre, <fcc., might bo exported to any extent. From Med¬ 
ian, tobacco of the finest quality in the world. Almonds, raisins, 
currants, and groceries (already supplying all Upper India) from 
Cabool. From Afghanis fan, through Shirkapore, oils, drugs, dye 
woods, &q,, and assafeetida, used greatly in all parts of the world, 
but throughout India as a daily condiment. At present the trade 
is carried on from Bombay by coasters to Bhownuggur - a small 
port on the north side of the Gulf of Cambay -and thence 
by canals to Take as a central point, branching from 1 hence to 
Shirkapore and to Amritzer, near Lahore. English piece-goods, 
tea, spices, cochineal, indigo, quicksilver, &c., are sent through 
at a cost of Id. per lb. to the la I ter and M per lb. to the 
former place, the time occupied being two months and six weeks 
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respectively ; this is at the rate of about la. per ton per mile, 
including the sea voyage; the canal traffic costing 18 d. per ton 
per mile. 

90. Prom Calcutta spices,, metals, <fec n are sent nearly 1,000 
miles up the G anges or the J umna, and thence) carried by hackeries 
400 miles to Amritzer, at a cost of from 2d. to 3J. per lb. for the 
entire distance from Calcutta, of which the river freight is not less 
than 2d. per ton per mile, and the hackery charge about 8 d. per 
ton per mile; the period of transit between Calcutta and Amritzor 
occupying nearly five months. 

91. With all these disadvantages of expense and delay in transit, 
the annual value of the Bombay exports to Amritzer, with 350 
miles of sea and 800 miles of land-carriage, is officially stated at 
half a million sterling, of which one-fourth, is in English piece- 
goods ; and to Shivkapore, about £50,000 sterling. The value ot 
the exports from Calcutta to Amritzer is about £150,000, with 
1,000 miles of water and 400 miles of land-carriage. 

92. With the facilities of a railway route to Bukhur, and steam- 
navigation on the rivers, certainty, regularity, and great economy 
of carriage must ensue, and especially would an opening be made 
for receiving the produce of the country in exchange for the imports 
—for want of all which there is a groat limit to the consumption of 
English piece-goods, metals, &c., -fee., these being now considered 
great luxuries, but which would hereafter become articles of general 
use. And it must be again remembered, that it is only by our 
taking in exchange the natural productions of Upper India that 
the inhabitants can afford to buy our manufactures. It would seem, 
from the latest accounts, that it is almost hopeless to navigate the 
Indus below Bukhur with success; the railway is therefore the 
only resource ; and there can he no reasonable doubt that the 
increased trade and facilities will repay the cost, if brought within 
the amount stated, of which satisfactory assurances can he given. 
A great deal of valuable information on this head is to be found in 
the Report of the Chamber of Commerce of Bombay, for the fourth 
quarter of 1839-40, dated in September of the latter year, par¬ 
ticularly in the notes of Colonel Ward. 

93. In recapitulating the lines of railway which might be advan¬ 
tageously opened in India, we have in round numbers the fol¬ 
lowing :— 







Abstract of Distance and Expenses. 


Distance:. ' 

Miles. 

| Sterling Money. 

* Bombay to Masulipatara. , 

700 

i £ 

1 6,000,000 

Bombay to Calcutta (say about). 

1,300 

11,000,000 

Nortli-west branch to the Indus to include extra cost! 
of detour of Calcutta by Broach . ..j 

500 

5,000,000 

South-east branch from Bombay to Madras, as a sub-1 
stitute for the Masulipaiam line . . * .[ 

700 

6,000,000. 

Total miles . . j 

2,500 

22.000,000 


94, The execution of the entire of this system ■would probably be 
too great for private enterprise—certainly so without the direct 
aid, and perhaps the participation, of Government and the East 
India Company. Yet it is, at any rate, desirable to keep the whole 
m view; and to whatever extent individual and associated specula¬ 
tion may deem any portion of it worthy of being undertaken, a 
general arid comprehensive system, such as above developed, should 
be laid do wn from the commencement; to be followed out, at once 
or by degrees, as circumstances may admit. Granting that it can 
be satisfactorily shown—and it is deliberately and conscientiously 
undertaken to be so demonstrated—that twenty-two millions ster¬ 
ling could effect the whole, or ‘pro rata’ for whatever distance exe¬ 
cuted; and that three shillings per train mile would cover all 
expenses, it becomes easy for the merest tyro in Indian statistics 
and its political and military movements, to determine whether 
there does not exist the very best grounds for believing that a 
reasonable interest on the expenditure may be depended on by the 
capitalists, without taking into account the advantages to the 
nation of a henceforth secure tenure of the frontier, and of all our 
interior possessions, or of the improvements certain to follow by 
colonisation through all the districts pervaded, and far beyond them ; 
giving European example of what may be extracted from the soil, 
which the most prejudiced and most apathetic of the native pos¬ 
sessors and cultivators will not fail to follow, and for want of 
which example it has been observed that, “ the Indian cultivator 
must at present literally be bribed to his own advantage.” 

95. It is presumed that enough lias been made out to justify 
those who are sufficiently interested in, or may be priori* disposed 
io take up this important subject of railways in India, in going 
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into a more detailed investigation, which may bo likely to load 
to some practical result. A survey will in some shape be necessary, 
and various authentic returns, which may probably only he satis¬ 
factorily obtained in India. If the line to Masulipatam he pre¬ 
ferred, the task -will he shorter and more simple. If the bolder and 
more comprehensive measure of the Calcutta railway be chosen, 
or only one or more portions of it, a decision will be first required 
on the direct or the circuitous line between Bombay and Ho,shun- 
gabad; and the greatest consideration will have to be brought to 
bear on the solution of this important question. Hereafter it may 
not he unreasonable to suppose-that both lines maybe constructed; 
but, as the first step, a choice must he made between the two, 
which will of course ho swayed by the part taken by Her Majesty’s 
Cabinet and the Court of Directors of the Eu t India Company. 
This .leads to the point where the matter ceases to be debatable 
on pri vate considerations, and leads to an attempt being made to 
investigate it wholly on. great public grounds. 

96. Without observing further or the policy of the East India 
Company, it maybe remarked, that little or rather nothing has 
been done by them for India for the true development of its re¬ 
sources; since easy means of internal communication—the very 
fi rst step necessary to effect this object—have never been attempted 
until very recently indeed ; and were the whole projected system 
of railways unconditionally undertaken by the Company, it would 
be but a tardy f alfilment of long-deferred obligations which their 
claim of seignorial dues on the land requires of them. That “ pro¬ 
perty has its duties as well as its rights ” is equally true in India 
as in Ireland; and quite irrespective of the political colour which 
was given to that aphorism. As has been observed by an eloquent 
writer in India , in a valuable but fugitive report, “ Improvements 
“ are the boxmden duty of a government which claims the landlord’s 
u right of property of soil, and leaves the great mass of the inhabi- 
44 1 ants no higher objects of amor patrice, or claims from that govern¬ 
ment on their patriotism, than the limited gratitude of a rack-rent 
“ tenantry : the doctrines of political economy, though true as mathe- 
“ matical demonstrations, apply not in cases where the native oner- 
“ gios of the people lie crushed under the most debasing of all 
“superstitions, and the most exhausting of all systems of taxation.” 

97. Bo sensible of the value of better and improved roads have 
been the best informed resident officers of the East India Company, 
that, a few years since, it was proposed by them that five per cent, 
of the revenue of the country should be appropriated to its general 
internal improvement ; and the principle of such a measure was 
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fully admitted by the lato Sir Robert- Grant, the enlightened 
Governor of Bombay, who only so modified the idea as to suggest 
a smaller percentage. The establishment of a distinct Department 
for Roads in the Bombay Presidency about seven years ago, under 
a competent Engineer; the operations sino conducted by him, to 
#*bh© aggregate amount of about £r)0,OOC| sterling; and the lato 
suggested improvements in the navigation of the Norbudda river, 
all prove that the principle, at- least, of the East India Company 
attending to internal improvements is fully admitted, and was 
acted on ; though it is to be lamented that courage has hitherto 
been wanting to carry this principle to a sufficient extent, or to 
mete out the full measure of justice duo to the .country, and to lead 
to a • development, not only of its commercial and agricultural 
capabilities, '• but to effect its military security. 

98. Taking one million as the .annual amount for interest and 
sinking-fund to be charged on land revenue, in addition to the rail¬ 
way profits, surely the credit of the East India Company could 
raise in a few hours the .necessary -capital. This will practically be 
the same as one of the plans proposed for obtaining money to make 
railways in Ireland, of which the leading feature was to be an extern 
sion of the credit of the State to the counties, on the .security of the 
local resources. Why not, therefore, at once raise the money by an 
Indian Bailway Loan on Long Annuity Slock, secured on the land 
revenues of the particular distri cts of the country to be pervaded and 
benefitedor by many of the .financial contrivances well known in 
the London Money-market ? The security to the investors is un¬ 
doubted ; the risk to the undertakers nothing; the amount of imme¬ 
diate benefit, in an agricultural, commercial, fiscal, military, 
material, and, in short, every point of view, almost beyond bounds 
of expression. 

99. India, under railway aspects, greatly resembles Ireland in 
many respects, and the weighty reasons adduced in favour of Irish 
lines seem to present themselves naturally to the mind while contem¬ 
plating Indian railways ; and the following arguments, hastily 
blended, are but the echo of wliat was written and urged in all 
quarters at the time in favour of operations in Ireland, aitd which 
come, happily, to hand and are easily applied, mniato nomine , to 
India;— 

“ As far as one or two principal lines go,” wrote the 
powerful pen of the Editor of the Times, “ railroads are 
“ perhaps the most useful mode in which public money could 
44 be expended in India.” t; A nation,” observes a writer in 
the Atlienmm “ may wisely spend mbney upon other considera- 
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a lions than those which govern a private capitalist 44 We know 
<l not, indeed, how the trading house of Great Britain <fe Co. 
“ could lay out money to a greater advantage than by 
“ bringing its Indian resources into full operation.” Lidia 
“ ia a farm in the worst possible condition ; out of heart and 
44 unprofitable. In such oases the wise man applies hi# 
“ other resources in the work of amelioration; he advances 
“ Ms capital on the prospect of remote hut certain returns” 
“ Time does wonders: the Keport ” (on the Irish Railways) 
“ will at least contribute to hurry on events, by the know 
“ ledge of the details which it will disseminate. In adding 
u the unit of our own convictions we do our duty as journal- 
“ ists and ease our hearts as men. Wo repeat, then, that 
“ the project of a grand and comprehensive system of rail- 
“ ways for India is a godsend to the cause of humanity, of 
“ peace, and of national prosperity.” 

100. The admirable section (of the Irish Railway Report) 44 On 
the influence of 'Railways in developing the Resources of a Country” 
contains a multitude of statements calculated to inspire the firmest 
hopes of the success of those 'Works in India .*— 

“ We have direct proofs ” say the ( Irish Railway) Commis¬ 
sioners, 44 that India is as capable as other countries of being 
“ influenced by the same cause and of profiting by its ope- 
“ ration f and they add forcibly : “ and there is this acldi- 
“ tional motive to recommend the subject for consideration, 
“ that the backward state of the country presents a stronger 
“ obligation , as well as a ivider scope for improvement. Past 
“ misgoverament and neglect have certainly left an ample 
“ field for exertion in India ; and decidedly the moral obli- 
“ gat,ion to commence the work of amelioration grows 
“ stronger every hour.” 

101. And how inexpressibly applicable to I ndia are the follow- 
extracts, also from the Aihenceum: 

u From the prosperous, results that have followed other 
“ projects that have from time to time been undertaken, to 
“ better the state of India , the fairest auguries are to be 
44 drawn for the enterprise now recommended. In every 
“ case where a new ordinary road has been opened through 
44 districts before impervious, an increase of traffic and inter- 
44 course has been the uniform consequence, by extending 
44 the field of industry and contributing to the tranquillity 
4i of the country, by opening and facilitating communication 
44 through tracts where guilt and outrage had previously 
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found secure asylums.” “Results equally happy have 
“ attended other undertakings, proving the aptitude of India 
“ to profit by all the efforts of public or private enterprise, 

“ to develop her resources and give her energies employ- 
“ ment. The regular establishment of steam navigation 
u upon the principal rivers and along the coasts of India has 
“ gi ven to mercantile and general social activity a vast 
44 impetus. !Not only have old branches of trade been ©x- 
“ tended, but nine-tenths of the traffic at present carried on is 
“ new. That a well-arranged system of railways would have 
“ the effect of continuing and extending through the country 
“ the advantages which the outports have thus obtained by 
“ the introduction of steam-vessels seems to be indisputable. 
“ In fact, in the present state of commerce the railway is an 
44 exigency of the country —one of the principal wants of India. 
44 Perhaps we might laydown a general proposition, and say 
that a railway is a corollary from a steamship. 

102. u Upon the moral effects of the extended intercourse 
4 4 likely to take place between England and India in conso- 
44 quence of increased facilities of travelling in the latter, 
44 considerable stress is very properly laid. Most true it is, 
44 and not more tine than deplorable, that India is very little 
u knoivn to the British people ; nor can we imagine any better 
44 means of promoting that most valuable of useful informa- 
44 tion (in fact, it is self-knowledge) than the execution of a 
44 great system of public works, forming an easy and rapid 
4h mode of communication throughout the country. Bacon, 
44 in the 4 Advancement of Learning * interprets the texts in the 
44 prophet Daniel, 4 Many shall run to and fro , and knowledge 
44 be increased Of the effects to be anticipated from the 
44 progress of nautical adventure, and what he calls the 
44 4 openness and through passage of the world.’ With how 
44 much more force would this application of the prophetic 
44 words have struck our groat philosopher, had he seen the 
44 t. team-ship and the railway ! Multi pertransibunt l may 
44 well be exclaimed of these days of ours; and yet we see 
44 but the infancy of these mighty instruments of civilization 
44 and enlightenment. The steam-ship was the first bond of 
44 real union, thorough and indissoluble. Most truly observed 
44 the French Minister of Publio Works, in a late address to 
44 the Chamber of Deputies, 4 Railways are, next to the in- 
4 ‘ 4 vent-ion of printing, the most powerful engine of eivili- 
“ 4 z at ion that the ingenuity of man has ever devised. It 
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“ ' is difficult, if not impossible, to foresee and define the 
results, which they must of necessity at some period pro- 
“ ‘ ditce on tlie fate of nations.’ ” 

103. And another writer, acting on a different line of politics and 
principles, says:— 

“ Wo have no hesitation in expressing our decided and 
‘ deliberate opinion, that to a country circumstanced like 
“ hldia ' such an expenditure of the national funds should he 
“ th f 11 , rwt duty of the Government. The tolls upon the 
“ principal railroads wo have no doubt would abundantly 
“ repay the expense of construction, and the indirect returns 
“ to the Government in the general improvement of the re- 
“ sources of the country, is incalculable, So far as these 
“ P m »ciples go, wo believe there can ho no controversy or 
ovon a difference of opinion. We can conceive/ indeed, 
(< 110 niorc noble enterprise for the British Government to 
“ engage in than that of constructing railways through 
“India at the national expense. We lum ever believed the 
'' great fault of all British Governments to have been a niggard- 
‘‘ of expenditure in undertakings like these; and ice say this 
“ in the face of the many magnificent undertakings which even in 
India have been accomplished by Government. 

104. ‘‘ We hold that the best, because the most practical, 

“ V16W is that which assumes, in the first instance, that the 
“ construction of railways under any system, being a good, 
we ought not from any foolish preference for either 
“ Government interference or private enterprise, in the 
‘ present circumstances of India, to reject any feasible 
11 proup^ct °f seeing that good accomplished. But it is clearly 
;; tlle duty of the Government, and the interest of the pubi c, 
that whenever private; enterprise is willing to execute a 
“ roilwa y from one Place to another, every facility should bo 
“ afforded by the State, unless Government are ready to 
‘ supersede its efforts by constructing the proposed railway 
at the public expense.” 

105. On general principles, and as applied to free states, a 
vovernment ought not to interfere with any enterprize that might 
otherwise be entered into by associations of individuals: but when 
from the magnitude of the undertaking, private enterprize shrinks 
from die task, and when the Government is at the same time 
owners of the soil, it stands in the position of a simple proprietor 
Or, oven if that were not the ease, Government aid should be ex¬ 
tended when the condition of the country is such that in respect of 




STATE RAILWAYS OF INDIA. 299 

•as regards the surface only—from a state of nature, 
as in India , it may ho said scarcely to have gone a step, yet, having 
tho population advanced considerably in all the arts and usages 
of civilization, imbued with skill and industry, but without 
capital. 

10G. In such cases, though a particular work may be executed 
by individual enterprize, a great system, of internal, improvements 
such as the railways contemplated, might be best effected by the 
State. Eulcs laid down in this respect for England are not appli¬ 
cable to India. England is chiefly engaged in mineral, manufac¬ 
turing. and commercial pursuits: and those who follow agriculture 
generally do so on a large scale, and on scientific principles, so that 
tho productive effort of the well-fed skillful labourer, on a soil of a 
much inferior quality, is greatly more than what it is in India , 
whore the largest body of the population have scarcely any employ¬ 
ment but agriculture, followed, not as a pursuit based on capital 
and executed with skill, but as the means of procuring to its inha¬ 
bitants this stinted daily allowance of food of the most inferior 
kinds ; and whereby—it may be added—from the peculiarity of the 
climate and seasons, and, above all. from the want of any sort of 
economical means of transport, the wretched people are often 
scourged by famine. 

107. The preceding are the substance of some arguments in the 
Dublin Review in reference to railways in Ireland, and the same 
writer says :—, 

“ The advancement of England to its present state of 
improvement by the energies of individuals, and the 
“ combined skill and pecuniary resources of associated; bodies 
“ of capitalists, is the aggregate result of tho labour of two 
“ centuries.” 

In several of tho American states, particularly that of New 
York, they have been advanced vastly in the scale of national 
importance and prosperity—too often, alas, from the outlay of 
unrepaid English capital—by the creation of numerous links of 
intercommunication—chiefly, however, under the direction of the 
state governments—effecting for that coun try within fi ve and twenty 
years a development of resources unparalleled in the history of 
interior ameliorations ; a resul t which can only be compared to— 
what may certainly he predicted—the consequences of the improve¬ 
ment of India , an example which our Government have followed in 
Canada by the construction of the Eidean Canal, and which must 
be followed out in India by the adoption of the railway system li¬ 
the Government wish to advance—at a pace equivalent to the move- 
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rnent on those lines--the improvement of these fertile districts 
instead of allowing them to crawl, walk, ride, wagon, canal, and 
coach themselves through centuries of difficulties, to that stage of 
improvement to which they might at once 


attain, almost by a 


stride, by proper aid from the Government, indirect, at least, if not 
more decisively, extensively, wisely, and directly afforded : 

“ Since” (to repeat the most expressive language of the 
Irish Railway Commissioners, and here applied to India ) “ it 
“ is a waste of the public available resources to suffer a large 
“ portion of the empire to lie fallow, or to leave it to struggle, 
by slow advances and with defective means, towards ini- 
“ provement, when the judicious aid of the State might at 
“ once make it a source of common strength and advantage.” 

108. In the words of a writer in one of the q uarterly periodicals”— 

When society would derive a vast benefit from any public 
u worli, which private interest might not consider n suffi- 
“ cl0Dtl y tempting speculation, or might not possess the 
“ mcan » of accomplishing, we hold it to he the part of 
Government, which represents the general interest, to be 
“ the undertaker. We apprehend this has been the case of 
Indio, for many a day, and we have already shown that the 
“ community have profited most amply by the little in the 
“ way of public works which the Government have effected 
“ in that country.” 

109. Ten or eleven years ago a Select Committee of the House 
of Commons, in considering the post-office communications, thus 
reported:— 

“ Every now communication which shall be opened will 
“ open new districts for the employment of capital and the 


increase of industry; a new ma rket for the manufacturer, 
“ a now su PPlv of food for the artisan, and a new source of 
“ revenue for the State. Every improvement of lines of 
communication will tend to induce the capitalist to settle 
in the more remote parts of India, and thus spread industry 
“ and happiness in those hitherto neglected districts; oivili- 
“ zation and employment will extend; and disturbance, and 
“ 41110 (, ost of. putting down disturbance, will be got rid of. 
“ T1,e Government should recollect that it is peculiarly an 
“ hhiglish object, that the most remote parts of India should 
be connected as intimately and as closely as possible with 
“ herself, that this object will bo mainly effected by opening 
“ to , ev< “ry part of that country the most direct and easy linos 
“ of communication with England.” 
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says: 


“ Facilitate the intercourse between the two countries; 

“ connect not only India generally, but also her remote parts, 

“ as intimately as possible with England, and without in 
« reality changing the distance of places, we shal l in effect 
“ bring all not merely within the influence of each other, 
« but within the influence of the executive ; giving to each 
“ the advantages of both; compressing the whole of the 
“ countries, as it were, within the circuit of a few days . We 
“ shall thus introduce into India , not only the muscle but 
“ the mind , the enterprise , and the security of England ; im- 
“ parting to her new life, new feelings, new objects, and 
“ new interests. Ingenuity and capital will have an un- 
“ disturbed and peaceable scope to improve where Nature has 
“ been so superabundantly beneficial; agtxculturo will ad- 
“ vance, manufactures flourish, science employ her genius, 
“ and talent, industry, happiness, and civilization extend. 
“ Railways and steam are indeed effecting a new econo- 
“ mization of life, of business, of government, which neither 
«* ignorance can stop nor interest interrupt; they will be the 
u great degenerating powers of India-, The more the ease 
“ is considered, do advantages, benefits, conveniences, and 
« accommodations multiply. It opens to India , as it were, a 
« new world, and discloses her resources to the enterprise 
44 and public spirit of England.” 

111. And in his evidence before the committee of 1835 on public 

works, thf 3 writer of this report said 

“ All experience shows that any expenditure of money on 
“ public works had invariably introduced comfort and peace 
“ to the labouring population, and had increased the public 
“ revenues in direct proportion to the amount of money ex- 
« pended. Of such public works railways stand first, pre- 
u seating the mode of communicating by land with steam which 
“ w gea and by river lias been so beneficial to India . Bail* 
“ ways possess extraordinary claims on the Government from 
u their efficiency as instruments of agriculture, commerce, 
“ and military defence, and as conducive to prosperity, 
“ wealth, and peace; claims mere apparently paramount as 
u regards India.” 

112. After so many quotations from various writers on a subject 
so analogous, indeed (almost) so identical with that of railways in 
India, it must not be considered supererogatory to conclude with a 
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direct extracts from the second Report of the Trish Rail way 
Commissioners, bearing forcibly and remarkably on the intro- 
ductmn of a general railway system into any country; and the 
most casual perusal cannot tail to impress the reader with the 
cunons and extreme applicability of the carefully digested remarks 
ol the distinguished authors of that valuable document to the object 
propounded in this statement:— 

, 113, “ -Experience,” say the Commissioners, “ testifies that 
“ increased facilities of intercourse between distant places 
“ and m6re especially between sea-ports and the interior of a 
“ country, are among the most effective means of extending 
“ elation withitaattendant lights and benefits, together 
“ mth tJle ofiormtiiet of communication, a desire to take advan- 
“ k, y e °f them is diffused, and the important results to be 
“ ex P ected wiU follow more promptly, in proportion as the 
‘ means thus presented shall combine security with eon- 
“ vw * J0nce and desp»tcli with both. The proofs and in- 
“ stances which sustain this assertion are not confined to 
“ the cmo of an 3 r 0110 country or district, although they are 
“ more observable in communities where the resources of 
“ ' TOaltb and commerce already possessed by the inhabitants 
“ made them to turn every advantage as it arises to imme- 
u cuate account.” 

114. “ In countries less forward the ability to profit by 
“ the occasion docs not at first exist, especially among the 
“ l° wor c< l ass » but mu «t be acquired by degrees; consequently 
“ ^Proyement also will be gradual, and though more tardy 
“ in itsfirst manifestations, is not e ventually the less certain. 

“ and striking. The extent to which intercourse is not 
“ merely promoted, but actually created , by the facility of 
u accomplishing it would, however, be scarcely credited, but 
• ■ tor the numerous and authentic examples which establish 
u the fact.” 

After quoting many very remarkable examples of increase, par- 
ticularly that in Belgium, which has been twenty-fold, and"com¬ 
mon ting on the extraordinary traffic of passengers moving very 
short distances at the lowest fares, a fact is stated which seems 
peculiarly applicable to India :— 

When the Erie Canal in America was commenced, there 
“ were Jlot > over its vast extent of many hundred miles, more 
than fifty small villages within a distance of twenty miles 
“ 011 ea °k ®^e,- whereas, ten years after its completion, there 
“ were one hundred and thirty villages exhibiting daily 
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u residence of prosperity and wealth* besides numerous and 
“ Well-cultivated and well-stocked farms.’' 

115. Having alluded to the American railways, it is stated, from 
official documents, “ that the railways completed in the United 
States up to the 1st January, 1835, extended 1,600 miles in length, 
and their cost was £8,130,000 sterlingbeing only about £5,000 
per mile. One of the most expensive linos, as had been previously 
stated and analysed, having little exceeded £8,000 per mile, which 
sum has been assumed heroin as the average of the cost of railways 
throughout India. 

110. “ A well-arranged system of railways” (the quota¬ 
tion is again from the Commissioners’ Report), “ would 
“ have the effect of continuing and extending throughout 
“ the country the benefits which the outports and river 
“ towns have obtained by the introduction of steamboats. 

*« It is scarcely necessary to dwell upon the great and 
« olnious advantages that would result from such combined 
“ facilities of intercourse, . The subsisting relations of 
l - business and commerce would be thereby extended and 
“ enlarged, and others formed, opening fresh resources to 
“ the industry and enterprise of the trading portions of 
“ the community, while an object of no loss consideration 
“ would be immediately attained in rendering agricultural 
“ produce the great staple of the country, at the same time 
“ more profitable to the producers, and accessible on easier 
“ terms to the principal purchasers and consumers. An 
“ opinion, w hich we believe to be quite erroneous, has become 
“ prevalent, that because in populous and wealthy districts 
“ in which railways have been established, their traffic has 
“ consisted for the most part in the conveyance of passengers 
u aiul goods of high value, they are therefore ill-adapted 
“ to the conveyance of goods of bulk or of ordinary value. 
“ We cannot, "however, see any reason to doubt, but, on the 
“ contrary, wo can sec good, grounds for calculating on a 
“ great extent of profitable traffic in agricultural produce 
“ as well as in other articles. 

117. “ It would he an endless task to point out the 
“ various interests and social relations which would be 
“ more or less affected by the introduction of this mode of 
“ traffic on an extensive scale ; but it is very proper, 
“ before we conclude this point of our subject, to advert 
“ shortly to its probable effects upon some departments of 
“ the public service. Of these the post office naturally. 
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“ fi J st P reseilt « itself to the mind. The vast importance 
1 mi t ie . tratismission of iet tors needs but to be mentioned. 
t ^ n °t a merchant or man of business who cannot 

‘ readily appeal to instances of the great value of even a 
“ * ew bours savec *- We may contemplate as another 
“ example the effects on the military service of the country; 
“ the Militating of the moving of troops in large bodies 
over hundreds-of miles in a few hours, fully supplied with 
“ artillery and stores, and in a state of perfect readiness 
“ either to oppose foreign aggression or repress domestic 

* ou i' ra g e > must he apparent, and its influence can scarcely be 

* own * at M But lt 18 nee dless to multiply instances of 
“ the application of this principle, as far as its powers have 

been ascertained, to the actual concerns of the country 

“ M 1 h W01]Id bo foll y to att empt to impose limits to its 
“ ™ ture influence in creating new resources for its popula- 
u ? T directions, as yet unknown, to those 

already possessed. The mind can scarcely set bounds 
“ to the extent to which the effects of so important a dis- 
“ oovery may be carried, nor the .imagination take too wide 
“ a sco l >e 3n speculating on its future operations. What 
bas a^ady done upon its very threshold, and, as it 
were, in the dark, seems but an earnest of advantages to 
“ <!0me M en ex P ori ence shall have shed its full light upon 
U the subject and brought this wondrous power still more 
“ within the grasp and command of man/' 
i 18. And it is desirable to state on the authority of the Irish 
Kail way Commissioners :— 

That it would completely frustrate most important objects, and 
“ (rppose a bar to future improvement, if those portions of railway 
" lmes wJltch hoid out special objects of advantage are alone 
^ nn deriuJcen or monopolized by isolated companies— such, for 
“ exam ple, as the first sectioning out of the great towns ” 
[Lombay, Calcutta, <fec.] “ over which all the traffic with 
“ oth ° r P laoes » near «8 well as remote, must of necessity pass, 
foi it is manifest that if the best and most productive pen-lions 
“ m * taken possession of unconditionally, there can be no reason. 

Z >le li0 V B <hai ille remainder will ever be carried into effect. 

“ " would ie even more advantageous that no part of the 'line 
“ .?? ! >e sancti(m ed until the country should possess within 
it ltse V meam of undertaking the whole system to its full 
‘ extent, than at once and for ever to obstruct and paralyze all 
future exertions for its accomplishment by abandoning the 
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portions having particular and distinct interests , the monopoly 
” of some of its most productive detached portions. It is 
“ essential for producing the greatest national advantages that 
u the gain on the more profitable parts should he available to hear 
“ Aw iom of others of deficient revenue ; provided only that in 
“ tho whole a fair remuneration for the capital invested can 
“ be derived from the undertaking.” 

119. It will be manifest how importantly this principle, which 
has already been propounded in an antecedent part of this state¬ 
ment, hears on the enforcement of the railway as an entire and 
comprehensive measure as between the two capitals of, Bombay 
and Calcutta, and that notwithstanding its greater length and 
cost,, it must, in addition to being free from many of the objections 
<0 which the Masulijjatam line is liable, he, from the very fact 
of the number of large places of great local traffic embraced, much 
more likely to be remunerative. Still, oven with this aid, and 
with the advantages of pervading the great coal and iron fields, 
it is obvious that over many districts, and those probably when 
the cost of construction would be greatest, tho traffic would be 
least,. Consequently, to insure the great fruits of a perfect com¬ 
munication across India, such a connection, with the great chain 
of correspondence and intercourse between Great Britain and 
China, ohe line of railway must bo formed at all events, in its 
entirety , and thus combine the most important advantage, which 
cannot be too often reiterated, of making the profitable portions pay for 
those which are less so, thereby insuring the benefits of the railway 
to those remote and central districts, when, in the words of a 
fellow-labourer on those subjects, if the pecuniary returns may 
not be so great, other results may be looked for well calculated to 
afford the highest gratification to the enlightened legislator and 
statesman/* 

120. In reference to the natural and inevitable variation in the 
amount of traffic over various parts of tho railway between tho 
extremities, it may not be irrelevant to observe that, in treating 
in a previous page on the number of trains daily, it was not 
intended to intimate, nor must it be assumed, that six or any other 
given' number should necessarily pass daily over any whole line, as 
from Bombay to Calcutta, to produce a given amount of traffic, 
but that such extent of duty might be performed as an aggregate 
an not exceed the assumed expense. On some divisions of this 
line, five, six, or a dozen trains may leave each end per day, while 
in others, two, or even only one, might be required, but it is 
impossible in this stage of the inquiry to enter into such detail, 
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nor is it necessary so long as the. average rate of expense per train 
mile oyer long distances, and under all circumstances, is known and 
can be depended on, which the facts previously brought forward 
demonstrate most fully, 

121. Great, however, as the advantages of the contemplated 
railway would be to all parts of India, it is of the most vital 
importance to the Bengal districts, possessing as they do the 
largest amount of trade, carrying on the greatest extent of 
correspondence, and having occasion for the most frequent extent 
of personal intercourse with Europe and with the principal stations 
in India. Bo impressed have the community of Calcutta been with 
the high importance of a better connection with the mother 
country, that for twenty years nearly they have been supplicating 
for an improved communication, and especially for a direct steam¬ 
ship intercourse from the Bed Sea to the Ilooghly: liberal sub¬ 
scriptions to the amount of nearly £20,000 have been made with¬ 
out the slightest hope of return, but merely to forward this object 
Generally by giving a command of funds for negotiation and in¬ 
vestigations —and to this fund native princes, merchants, and 
inhabitants freely and liberally contributed in common with 
English subjects. Is it not, then, to bo expected that they will 
hail with acclamation a proposal that will place them within two 
days’ distance of Bombay, and at the same time open an economical 
channel of communication with the interior for all the purposes of 
interchange of native produce and imported manufactures ? 

122. Nor will the English merchants of Bombay and the in¬ 
telligent and wealthy Parse© traders be backward in supporting a 
measure securing to their port the inland traffic,- which imperfect 
roads are driving away to a much more distant market, K, in 
short, the advantage of a steam connection between the Red Sea 
and Calcutta direct were so great as to elicit the expression from 
Lord William Bentinck, when Governor-General of India, “ that it 
“ would be cheaply bought at any price,” although it would have 
left Calcutta still fourteen days farther from England than Bombay, 
what may not he expected from the Opinion, support, and exertion 
of that community to a place which will practically place them on 
an equal footing in that respect? If the eloquent passages which 
are extracted below from the manifesto of the committees ap¬ 
pointed to forward the steamboat arrangement were called forth 
in support of the Calcutta petitioners, the pen of the talented 
writer would be still more ready to support so satisfactory and 
complete an arrangement as now contemplated : — 

124. “To India,” says that writer, u England is indebted 



“ for wealth, for fame, and in* some degree for the promi nent 
“ station she holds among the nations of the world, Tn 
“ return, she has a duty to perform to the countless millions 

“ subject to her sway.-a duty which can never be performed 

“as it ought to he until the barrier which upholds their 
“ mutual ignorance,' and -thence fosters their mutual prefix- 
“ dices, is broken down.* That barrier once removed, can it 
“ be for one moment doubted that; the arts, the science, the 
“ civilisation, the capital of England would rapidly find 
“their way to India? Their very nature is to extend* 
“ They only require a road, and when that is made easy to 
“ any place needing their presence they cannot but go, 
“ India does need these, and England can furnish them, and 
“ it is her duty to do so. 

125. “It is her bounden duty to open wide the doors of 
“ India for the entry .and spread, emphatically; of the kno w- 
“ ledge of Europe. It is the one thing needed in India to 
“ enable her to advance, as, under the dominion of England , 

“ she ought to do, in the scale of nations, and this can only 
“ be done by approximating the two countries in the manner 
“proposed. Among the advantages to England would bo 
“ the more ready employment of capital, with consequent 
“ extension in commerce, and the greater security of the 
“ Indian empire, and numerous other similar benefits more 
“and more apparent to those who have paid attention to 
“ the subject; and nothing would appear to be wanting to 
“ insure a communication being established, as it ought to 
“ be, on the most enlarged and perfect scale, but a similar 
“ general expression of the public desire of the British 
“ Islands, as has now been long declared through all parts * 
“ of India.” 

126. It is now time to draw this long Paper to a dose, though 
not without expressing a hope that what has been adduced may 
load those for whom it is intended to take some further steps in 
the inquiry, and afford another opportunity for going into and 
liscussing the points of railway construction and working, esti¬ 
mates, returns, &c., and a variety of details generally, which it has 
been impossible to attempt at present. The maps hereto attached 
ia.ee been compiled with the kind aid of John Walker, Esq,, 
Geographer to the East India Company, to whom the best ac¬ 
knowledgments are due for Ms extreme attention and valuable 
; assistance. The general points herein mentioned are marked on 
. Allen’s Map of India, and the chart of the route between England 
\ * 2 
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and China will elucidate the subject of the distances on the line of 
steam-ship transit, 

127. Very great attention has been experienced from the' officer 

of the East India Company’s Library and Museum, and from the 
librarians of the Asiatic and Geolog i.cal Societies, Professor Boyle 
afforded the loan of some valuable reports and pamphlets; and it is 
only due to that eminent naturalist to refer to his invaluable work 
on the ‘ Productive Resources of India ’ as a fount from whence 
much information has been drawn, and which, should, bo studied 
by all interested in the advancement of India. *■ 

128. In conclusion, it may be remarked that the great object 
herein has been to broach the leading principles, to analyse the 
principal features only of this subject, and to draw the attention of 
those interested, and who have originated the inquiry, to the con¬ 
sideration of the proper aspect in which this absorbing question , so 
pregnant with beneficial results to India and to Great Britain, 
should be considered; for, as has been observed elsewhere of the 
advancement of similar works for Ireland, it may as emphatically 
be said here:— 

‘ £ Few objects of ambition would bo more honourable than 
u that of being instrumental, in promoting • a. general and 
“ comprehensive system of internal communication by rail- 
“ way through so important a portion of the empire as 


“ British India” 


(Signed) Chabl.es B. Vignoles, F.E.S. 

Civil Engineer y 


(Dated) 


London , September 22nd, 1842. 
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J1I.— Additional Memoranda as to tho Swedish Railway System, 
by Mr. C. I\ Sandberg, Assoc. Inst. O.E. 

In order to show the extent of the development of the Swedish railway system 
from a technical point of view, the tables annexed have been drawn up. They 
are divided into Tables L, II., and III., and some of the figures therein are 
taken from official sources, such as the recently published * Nordiak Jernbano- 
Kalendor.* 

Table I. shows the cost, gauge, and speed of the lines open for traffic, the weight 
of rail per yard in use, the working results for 1871, and finally the working 
conditions. Table II. deals with the cost, gauge, and speed of the lines actually 
in construction. Many now schemes are proposed, companies are in course of 
formation, and concessions are granted to carry out some of the projects; hut they 
are not included in the table. 

Several of the details are wanting with respect to the lines mentioned in 
Table If., but the results given are sufficiently numerous to arrive at a practical 
conclusion with regard to each kind of gauge and construction. 

An abstract of the two foregoing tables is given in Table III., which may 
now he more particularly analysed. The railways in Sweden are divided into 
two classes, those of I ft. 8J in. and those of a narrower gauge. The railways 
of the standard gauge are again subdivided into two classes, namely, those of 
heavy and of light construction. The narrow-gauge railways are divided into 
four classes, according to their widths, namely, 4 ft., 3 ft. 6 in., 3 ft., and 2 ft. 6 in. 

The total lines open to the end of last year, with their average cost per 
mile as well as their mileage, as derived from Table L, are arranged for 
comparison with the speeds indicated at the head of the columns. These speeds 
are obtained by taking the averages recorded in the time-tables, and 50 per cent, 
is added to obtain a maximum, making allowances for delays, for working at 
lower sp<> ck than average on up-hill gradients, on curves, and at the stations. 
Similar figures are given for some of the lines in course of construction, assuming 
the speeds at which the trains are proposed to be worked, and taking the cost as 
estimated. Next follows the total mileage of the two classes taken together at a, 
mean cost per mile, from which it will be seen that there are nearly 2,000 miles 
of standard gauge open and in construction, as compared with about 400 miles 
oi’ nurrow gauge, or out of 2,400 miles of railways there are only 17 per 
cent, narrow-gauge lines as against 83 per cent, of broad gauge.' Of these 17 per 
cent. 5 per cent, arc unconnected, and 12 per cent, connected with the main 
system. The unconnected lines consist of nine separate short pieces in different 
parts of the country, 115 miles in all, principally used for mineral and timber 
traffic between hikes and mines, where sledging was formerly employed in the 
winter. 

Thus the total mileage, when completed, of the 12 percent, of connected narrow- 
gauge lines will be 258 miles, divided between, eight branch lines. But at present 
there are only 82 miles open, and hence there is only one instance of break of gauge 
in all Sweden, namely, at Herrljunga. 

As regards this solitary example of break of gauge from 4 ft. to 4 ft. 8^ .in., 
the line in question has been working about ten years, and the experience 
derived from it must have greatly influenced the decision in respect to the 
construction of other railways connected with the main lines, so much so that 
in the history of nearly ail the branch lines wo find that after subscribing 
capital for the first estimated cost of a 3 ft. or 3 ft. G in. narrow-gauge 


i 
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line, the next proceeding has been, in nearly all instances* to consider 
whether the gauge should not he changed to 4 ft. 8J in.; and in most 
cases there has been an augmentation of ,capital to meet the difference iu 
coat in maintaining the standard gauge. This was only a few weeks ago the 
case with the Malmo-Ystad line. In one instance, the Norberg line—constructed 
about ten years ago—a widening to the standard gauge is now going on to meet 
the approaching main lino. 1 * * 4 

However, there are instances where there is no more capital available, where 
railway communication is a necessity, and where the expected traffic is so small 
that it would hardly pay even for a narrow-gauge line. Of this class there are six. 
lines, averaging 20 miles each in length, which may be termed feeders to the 
main line, cheaply constructed for low speed and light agricultural traffic. The 
comparison between the relative mileage of the broad and narrow gauge lines 
shows that the narrow-gauge idea bus of late met with very little encouragement 
in Sweden. 

In comparing the cost of the standard-gauge lines of heavy and light con¬ 
struction with the cost of the narrow-gauge lines, it is essential to include 
the speed as a most important factor, for unless that, is done when com¬ 
paring the cost of the standard gauge of heavy construction with that of the 
narrow gauge, the advantage is all on the side of the latter, hut taking the speed 
in as a factor of the cost of making a line it seems to ho more deserving of 
consideration than oven the gauge. 

The Swedish State linos, costing nearly £7,000 per mile, running at a maximum 
speed of,87 miles per hour, taken with the light lines of standard gauge at £4,000 
a mile, with a speed of 23 miles per hour, give an average cost of standard-gauge 
lines amounting to about £6,000 per mile, capable of a general maximum speed 
of 33 miles. 

Against this the narrow-gauge lines of different widths constructed at an 
average cost of £2,900 a mile, are capable of a maximum speed of, say, 15 miles per 
hour; but, the reason why they are bo much cheaper is that many of them 
are not adapted to passenger, but only for mineral and timber traffic. Finally, 
the two are sot side by side in the tablo, so as to compare cost, speed, and gauge. 
It will be seen at once that the cost is .nearly in direct proportion of the speed 
whatever may be the gauge, and of those comparing most favourably are the 
light standard gauge and the 3 ft. 6 in. gauge, which have an advance 4 per 
cent, of speed over that of cost, whereas the 4 ft. gauge has just so much less 
speed as compared with its cost. Singularly enough, besides the 628 miles of 
heavy lines of standard gauge now in construction, the two kinds of railways most 
in vogue in Swedeu at the present time are the 400 miles of the light standard 
gauge, and the S8 miles of 3 ft. 6 in., but none of 4 ft, 

In conclusion, as fur as the practice on the Swedish railways goes, it must be 
first : cated that the information given in tiie tables is put down as nearly as can 
be ascertained, and as fairly as possible. It is manifest that the figures are 
liable to modification, especially with regard to lines in construction, but they 
are given as estimated and in accordance with practice already obtained, and for 
the solo purpose of technical comparison. These results depending in great 
measure on local circumstances in Sweden may not be applicable to other countries 
except on similar conditions. There is of course nothing to prevent a higher speed 

1 Since the above was written the Swedish mail brings news of a contemplated widening of the 

3 ft. t5 in.-gauge SundavalbTorpshammar line, in* view of the approaching extension of Sf.rt.te lines 

in that direction. This line, after careful consideration in Parliament, is to be constructed as a 

4 light railway ’ on the 4 ft. 3 j in. gauge. 
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oemg^idoptecl on narrow-gauge railways than wliat is run on those in Sweden, 
but in such case tliey must, be con flicted for the purpose, with more favourable 
gradients and curves, with stronger permanent way and rolling stock, and at a 
consequently increased cost. So much so, that the conclusion Hi. Ildworth, the 
Director of the State lines in Sweden, arrived at three years ago. as to the diffcimco 
in cost between.narrow gauge and broad gauge for the same kind ot work done, 
seems to guide railway construction in Sweden even now, at least judging from 

the tables. , _ .. . , . 

The cost of ttanslading of goods and passengers, and the delay and incon¬ 
venience caused thereby, is unimportant whon 4 compared to the loss of time 
incurred by traveling over long distances at a low speed, but it should not be lost 
Bicrbi; of where time is of value. In Sweden, with the standard gauge already 
established to a great extent, a cheaper and lighter construction seems to be 
preferred to break of gunge. This is at least the case with some of the private 
companies who cannot afford to copy the heavy system ot broad gauge, ot which 

the Government railways arc the typo. . , , , 

As there are a great many opponents to the construction of light standard- 
gauge linos, worked in connection with the heavy ones, owing to the apprehended 
des, i notion of the lighter rails in ease the engines in use on the heavily-constructed 
lines should run over them, the following calculations may possibly serve to 
obviate some of tlieir objections : 

In the instance of the Swedish State linos, with rails weighing b61b. pm jard, 
and a 27-ton engine running at 87 miles per hour, the maximum effect on the 

rail may be taken as 37 X 27 s? 999. , 

In the case of a lino of stan lard gauge of light o.H, S truetio.. with ra,Is weighing 
50 lb. par yard, as used on some of the joining lines, we have b0 : ot) . . h)b 

aml 7of - - 28 miles per hour, as the proportionate maximum speed fur the 
27 

lifter mil, so far as safety is concerned. As, however, there are also other 
effects of the heavy engine, such as crushing the rail-head, and bending the rad, 
the load on each driver must in no case exceed one-halt and two-thirds of what 
the rail and rail joint will, carry without taking a permanent set. It is clear 
that the reduction of the speed cannot compensate for too great a disproportion in 
the weight of the engine as compared with that ot the permanent way; but on 
the other hand it is obvious that where the difference is not too grout, the 
lowering of the speed will overcome the dilhculty ol absolutely limiting the 
rolling stock to its respective road. In case of emergency such as war, a some- 
what heavier rolling stock could very well he useel without risk, althoagt. it is 
unite right tlmt each road.«h mid, <m far as possible, bo worked by roll ing stock 
suited to it. In giving these weights of rails, it need scarcely be said that their 
efficiency does not depend solely upon the weight, but also upon toe form of 
section and the quality, inasmuch ns a 501b. rail, of modern sectou and good 
quality will do the work of a 601b. section it' of extravagant form and poor 
quality Although Sweden can show a few cheap narrow-gauge lines, the 
light construction of the broad gauge is preferred from sufficiently long experience 
of tlieir relative value. The reason seems to lie in the warning presented by the 
solitary example of break of gauge, coupled with the already him establishment 
of the she,Javd gauge in the country, and not from any disbelief in the efficiency 
of the narrow gauge, judged by itself, for countries where there is no standard 
gauge system already constructed. 
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Name of Loos. 

Mile- 

age. 

Weight 
of Kail, 
lbs. per 
Yard. 



lbs. 

Shite Lines .... 

692 

66 

Royal Swedish . . . 

54 

66 

Geflo-Dala .... 

& 

60 


Tables L—Cost, Gabos, and Srm) 


Total. 


£ 

7,450 
6,311 
6,817 

803 Miles at £7,328. 


Total Cost of Construction per English Milo. 
(Single Line) 


4 ft. 8|- in. 
Gauge. 


4 ft. 8* in. 
Gauge. 


4 ft. 0 in. 
Gauge. 


8 ft. (i In. 
Gauge. 


2 ft. 6 in. 
Gauge. 


(Standard Gauge, 
[Heavy Construction. 


Ystad-IMof .... 

47 

50 


4,177 1 

Landscrona - HelsingM 
borg-Eslof . . . j 

L 37 

50 


4,778 

Kristianstad - Heesle-) 
holm . . , . .j 

• 18 

50 


4,730 | 

Wexio-Alfvesta . . . 

11 

50 


3,784 | 

Manna Sandarde . 

6 

44 


5,584 

Total .... 

119 

Miles at 

£4,603 

Boras-Herrljunga . 

tJddevalla - Wcuersborg-1 
Herrljunga . . ./ 

25 

57 ; 

46 

43 

j Connected with 
>Standard. Gauge 
Lines. 

Wessrnan Barken . 

11 

40 

1 

j. 

Norberg. 

10 

44 



Soderhamn .... 

9 

40 



Hudiksvalf. 

7 

45 



Total .... 

119 

Miles j 

at .. 

"' £ 

Koping-Uttersberg. . 

22 

34 

1 

Unconnected j 

Lines. 

Kr istinehanm-Sjoandan 

7 

25 


| 

Fryksta. 

Ft. 

4 

25 



Total. . . . | 

33 Miles o 

it .. 



Standard Gauge, 
'’Light Construction. 


4.517 
4,675 

4,094 

3.517 
5,030 
3,800 


••Narrow Gauge. 


K/roppa 


' 1,960 

; 

j 3,428 
2,370 

2,322 


18 Miles at 
-— 


*6 1,440 
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of Lines Open for Traffic in Sweden. 


Working Results for 1871. 

- 

Working Conditions. 


Gross 

Receipts 

Proportion 
of Working 
Expenses 

i 

! Net Profit 
i on Cost of 

Open 

for Traffic. 

Speed Worked to* 

Description 

of 

j*;r Mile. 

to gross 
Receipts. 

Construction, 

Years. 

Maximum. 

Average. 

Traffic. 

£ 

per cent. 

per cent. 

medium. 

i 

miles per hour. 


616 

50*2 

3*7 

10 

39 

26 

Mixed. 

508 

Hi 8 

3*4 

17 

24 

16 

Mineral. 

1,440 

42‘3 

121 

14 

22 

15 

Timber* 




Speed 

37 

25 


310 

50*0 

3*1 

7 

22 

15 

Agricultural. 

498 

50-1 

5*1 

8 

24 

16 

> > 

414 

44-8 

4*8 

8 

18 

12 

V 9 

381 

54-9 

4*2 

8 

24 

16 

, f 

1,222 

38*2 

12*8 

10 

18 

12 

9 9 




Speed 

23 

16 


327 

4.1*4 

4*2 

10 

26 

17 

t 1 

338 

50*2 

3*5 ! 

8 

24 

16 

» V 

424 

50*4 

5*0 

13 

15 

10 

Mineral. 

477 

40‘1 

8*0 

17 

21 

14 

► * 

1,014 

58*7 

8*8 

12 

15 

10 

Timber. 

650 

48*3 

8*7 

13 

15 

10 

t 9 m 

i 

| 



Speed 

22 

14 


216 

56*4 

4*7 ; 

7 

17 

11 

Mineral. 

546 

42*5 

8*7 

17 

12 

8 

»t 

509 

35*0 1 

13*8 

22 

12 

8 

,, 




Speed 

15 

10 


427 

24*5 

22*2 

19 

8 

5 

Mineral. 

—. 

I 


* 
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Table I [.- -Cost, Gauok, and Speed Proposed for Lines in Construction in Sweden 


Name of Railway. 


glpLio.es . . . 162 

Bergslagernas (Fah-\ Aa 
lun KiJbl). . .f ua 

Hnlmstad Jbnkoping 07 
Hakberg - Motala-\j 
Mjplby . . J! 4)0 

FrovKLudvikn . . 58 

8 fcookholm-W esfceras 117 

Krylbo-Norberg. 11 

Total , . . 


Tl.'rJ 

gia 

“tS! ** 


P : 


(526 


lbs. 

66 

64 


57 

60 

56 

57 


Total Cost pci- English Milo (Sibgle Line). 

i 


: 'Zi 


ii 


£ 

7,000 

7,000 

4,630 


4,886 


Description 
of expected 
Traffic. 


Standard gauge, heavy 
construction, suited to a 
maximum speed of 37 
miles per hour. 


(Widened from 4 ft. to 4 ft. \ 

\ 8} in. / ” 


Mixed, 

( Mineral, and 
\ timber. 

Timber. 

(Mineral ancl 
\ timber. 


Average cost of 393 miles £6,358 per mile. 

( I 

. 3,160 


Nykoping-Molnbo . 
Nassjo Oscarshamn. 
Oariscrona YVcxio . 
TT[iHa!(i-Gefie 
Helsingborg lfesele- 

holm. 

Ku 1 me. r Emmeboda. 

Nora-Garkkoga. 

.Ny nasbaitau. 

Total .... 


45 

50 

45 

45 

45 

45 

36 


. . 400 

Average coat of 183 miles 


4,048 

3,907 

3,800 


Standard gauge, 
light construct ion, 
• suited to a maxi¬ 
mum speed of 23 
miles per hour. 

.. j .. 


Sundavall ■ 
haimnar 
Oarlshamn 
landa . 

^ Total * 


Torps-j 
‘ Wies-j 


Pal sboda- Fi nspon g 

lUricehamn - War-' 
tofta 

Total . . . 

Wikern-Moekein 


88 


34 

23 

57 


21 


45 

36 

miles 

30 

25 

miles 

25 


Hjo-Stenstoj p . . 

19 

.. ‘ 

< miles per - 

L i&kopiug Skara-V 

Stbiistorp . . . / 

30 


; hour. 

"P- ! "1 : 

Total .... 

70 

miles 

at . i 


£3,809 per mile. 

3,134 
2,154 


. aay 

15 miles 
per hour. 


Timber. 


Coal. 

Timber. 
(Mineral and 
\ timber. 
Mixed. 


Timber. 


at 

Narrow 
' Gauge. 

at 


£2,588 per mile, 

I !l' 

Speed, 2,287 | 
j say 10 i 
I miles 1 q.i 
jperhour. 


; I Mineral and 
l timber. 

Agricultural* 


£1,904 per mile. 


!■; 

i n 

j1 Speed, say, 8 


fl,754 

1,754 

U *759 


Mineral. 

Agricultural. 
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Table III.- —Cost, Gauge, and Speed Compared of Railways in Sweden. 


Standar d, 4 ft. Pj in. Gauge. 


Heavy Construe- Light Construc¬ 
tion. Maximum : tlon* Maximum 
Spcid v> orked t<» , .Speed worked to 
37 Miles per i 23 Mile- per 

Hour. i Hour. 


Narrow Gauge. 


. . 4 ft. 3 ft. 6 in. 3 'it. I 2 it. 0 in. 

Maximum . Maximum I Maximum 1 Maximum 

Speed worked Speed worked l Speed to be ' Speed worked 
to 22 Miles i to 15 Miles worked to 10 to 8 Mi lee 
per Hour. per Hour. Miles per Hour.' per Hour. 


LINES « 

OPEN. 



miles 

803 at £7,328 

... ' ■ " ■ / : : .1 ^ . i T , 

rnitcH mUfls rciilrs 1 

lli) at £4,603 ; U9 at £4,466 33at£2,322 

I . 

1 miles 

6 at £1,440 



LINES 

IN CONSTRUCTION. 


miles 

626 at £6,358 I 

i 

■■■ ' 1 / 

miles 

400 at £3,809 ! 

mile* 

.. I 8S at £2,586 

miles miles 

07 at £1,904 70 at, £1,756 



TOTAL MTI.ES AT MEDIUM COST. 


miles 

1,129 at £6,003 


Standard Gauge. 

1.948 miles at £6,127 per mile. 

Worked at speed of 38 miles 
per hour. 


miles 

miles ' allies 

miles 

519 at £3,991 

U9at £4,460121 at £2,515 

57 at £1,904 


miles 

76 at £1,781 


Narrow Gauge. 

373 miles at £2,884 per mile. 

Worked at speed of 15 miles per hour. 


cost compared with speed per cent. 


Cost, 100 per et. 58 per cent. | 64 per cent. 36 per cent: 27 per cvnt. 

Speed, 100 „ 62 „ 60 „ 40 „ 27 


25 per cent 
22 „ 


Note.— Cost, 100 per cent. == £6,903 per mile. 
Speed, 100 per cent. ~ 37 miles per hour. 
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IV.—Additional Memoranda as to tlie Denver and Bio Grande 
railway, by Mr. George Allan, M, Inst. C,E. 

Tho following particulars of the Denver and Bio Grande Read can be relied 
upon as correct:— 

Its track bed is from 10 ft. to 12 ft. wide, and is laid with sleepers of Rocky 
Mountain pine 6 in. by 5 in., 6 ft. long, and 2 ft. apart centre to centre. 

The mils are of the Vignoles section, 30 lbs. to the yard, ilsli jointed, and in 
21- ft. lengths. 

The road is as well ballasted as any first-class American road, as, for instance, 
the Pennsylvania Central. 

The passenger engines have 40 inch drivers, 4 wheels coupled, and a pair of 
small leading wheels; cylinders 9in. by 10 in., weight on drivers 20,000 lbs., 
and total weight 25,000 lbs. 

The freight engines have 36 inch drivers, G wheels coupled, and a pair of small 
leading wheels; cylinders 11 in. by 10 in,, weight on drivers 30,000 lbs.; total 
weight 35,000 lbs. 

Both classes arc of the Pennsylvania Central Company's pattern, and each has 
a 4 wheel tender, weighing without coal and water 6,000 lbs. 

All the carriages, or cars as they are called, are built on the bogie system. 

The day cars are fitted up with two seats on one side and one seat on the other 
side of a central passage, and some are arranged somewhat after the fashion, of 
Pullman's celebrated dining-room cars, with scats for olio passenger on each 
side of the passage, or for two passengers at each fable. The dimen rims of the 
passenger cars are as follow's :— 

Length of platform . 40 fife. 

Ditto of body.35 „ 

Width of body outside .. 7 „ 

Ditto inside ......... 6|,, 

Height inside to centre of dome.7$ „ 

Ditto above rail to floor beams.. 2J „ 

Ditto above rail to top of dome.10 j „ 

Ditto of centre of gravity above raft.3 ft. 2 in. 

Angle of stability ..50|° 

Each car seats 38 passengers and has two water-closets. The bogies have 
each 4 wheels of 24 in. diameter. The total weight of a car is 15,000 lbs. 

The freight stock consists of;— 

Weight. Capacity. 

4 wheel platform trucks. 4,000 lbs. 10,000 lbs. 

4 wheel high-sided trucks .... 3,500 „ 10,500 „ 

4 wheel covered trucks. ..... 4,500 „ 9,500 „ 

* Bogie platform trucks ...... 6,250 „ 20,000 „ 

The bogie covered wagons are of the following dimensions, &c.:— 

Length over tho frame.23 ft. 7 in.. 

Ditto of body.22 1 

Width of body outside.6 2 

Ditto of body inside.6 

Height of floor above mil.2 4 

Height inside . 6 

Diameter of bogie wheels ........ 20 iu, 



















si( 


Space in box . 
Weight . 
Capacity . . 


56° 

51° 


8,800 lbs. 
17,GOO lbs. 


The cattle cars are mounted on 4 wheel bogie trucks, with bodies 24 it. long., 
by o ft. wide inside, their weight is 8,000 lbs. They carry each 9 head ot entile, 
whilst the cars on the 4 ft. 8} in. gauge are 28 ft. long, weigh 18,000 lbs. to 
20,000 lbs., and carry 14 bead of cattle; the saving being 397 lbs. ot dead weig it. 
per head in favour of the narrow gauge. 


V_Additional Memoranda as to the Goods Traffic conveyed over 

the Bombay, Baroda, and Central India railway, during the 
years 1870 and 1871, Sxfcf by Lieut-Colonol J. Pitt Kennedy, 
M. Inst. C.E. 

The following Table gives a classification of tho goods traffic conveyed over the 
Bombay, Baroda and Central India railway, 312 miles in extent, during tho 
voars 1870 and 1871. Columns t and 2 show 43 varieties of goods conveyed. 
Columns 3 and 4 show the approximate specific gravity, per cubic foot, compared 
with the bulk per ton of each kind. These columns are offered as tho only 
test by which the fitness of different railway gauges, or tho proper distance 
between the rails of the wagon track for the conveyance of traffic, can possibly bo 
established, in accordance with the relation existing between the bulk and weight 
of the prevalent classes of product to bo conveyed. They show that the fitting 
gauge for tho conveyance of light products must, bo wide, while that tor con- 
veyiUg heavy minerals may be narrow, whilst tho wide gauge suits both light 
and heavy goods or materials. They prove that the 5 ft. 6 in. gauge, established 
for India in 1851, was the most suitable that could have been selected; and that 
the 3 ft. 8 in. gauge, now sought to be established, would not merely introduce the 
inconvenience of a break of gauge, as in England, but, in addition, would inflict 
a tstsriou* wound cm the commerce of India, by providing a wholly unsuitable 
moans of transport for the products to be conveyed. 


The first seven kinds of products (1 to 7) compriso goods of . the 
lightest specific gravities, ranging from 224 to 90 cubic ft. per 

ton, and make an aggregate of.• 

The next fifteen kinds (8 to 22), ranging from 80 to 50 cubic ft. 

per ton, make an aggregate of. 

The next fourteen kinds (23 to 30), ranging from 45 to 25 cubic ft. 

per ton, make an aggregate of . . . • 

The last seven kinds (37 to 43), ranging from 20 to 5 cubic ft. per 
ton, make an aggregate of. 

All the above forty-three kinds, composing the entire year's ) 
traffic, varying in their specific gravities from 10 lbs. to 443lbs. j 
per cubic foot of bulk, make a total of . * • • ' 


Cubic feet. 

8,232,802 

7,202,827 

1,904,201 

270,735 


17,700,655 

The goods so classified are in every respect adapted for transport in the existing 
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a ft. s in. 1 l,ulk of tbe pmhKt3 ’ *»M bo suitable for a 


3 ft, 3 in. gauge. 

Tho^ table also shows that nine-tenths of the ordinary traffic nr 

£ I" “f*•*’ “SC 

rzr:s^ 

infantry, “f CaB *»»*»**, oxen, horses, 

ei^v^rair.5 •“ ~iv 

nearest station on the general traffic linn It* *, ? ' to reacJl the 

error to lay down a narrow-gauge line merely tTiSfePrt - “ “ most <,0stl - v 
waste district. The tight oonL in thnt , f * *® ft? WP»vemont of of 

good smooth carriage road from the most!„!? w ben necessary, a 

SS 5 K “vl :S K '| 

laid down, and the road traction online with f • m ' lv raii ' can *>© 
some other district J*XAT2£2? « *"*?“ be I, '° ved fo ™ i nl to 

■± .**. cxssajasffrjs 

assistr'"- - *«* — -* ~'V« £ 


The plea of economy urged by those who advocate the narrow-mim* lines fo, 
general traffic is a misleading delusion Tl„.,v „ i fe U *Y' imts for 
is the amount of traffic requiring a railway would „ ln i, B in wllPre there 

as single linos, than Z 7?!* T' 

to a line on the 5 ft. 6in. gauge, 312 miles in E . ° t *ft«* 

oue in five hundred. The last extension of this°line 80 ran' 1 ”^ f W ^,‘ !n J ° f 
just been completed under the chief Resident Fnmneer J p Mll . 1!) ’f’ 1,a » 
M. Inst. O.E., within an expenditure Hm,T "mT"’ 

rate of cost been llie rule, instead of the exception, in constouctin” ManSi! 

wayj, thou profits from the commencement would_calculated nt'ti,- • r 

rates of freights and fares-have reached from S ™r Z7 7in exMtm 8 

outlay, and in that case nothing Would have been heard nfF ° “f 4 ' 0,1 ft? 

of a reduction of gauge. Hence the ,u<X „ “ aUe 1 L t "“1 
Mr. Mathew’s principle of economically c^Snt n.-J ’ nn “tens,on of 
• st Indian gauge of 5 ft. 6 in. A of m *"« 


East Indian gauge of 5 ft. 6 in. A rednnffnn +VT”' V ''.' ' 
must be much luoro coetjv and would be nit ™i v • ** 1 ^ ail&0, as now proposed 

requirements of traffic when i" michS “ 

sufficiently extended railway intercourse This r, , • b-velopuient due to a 

at least as amounting to thiHylfold Rm JJZ IT TT *7 * «*■?*> 

consequent proportional increase of railway traffic ° pioduoh0n > * l ft 11 

On this line we have not had occasion to run mom than fl,™ « , 

tram,3 daily each way; wheu the traffic lrn ,,; vv p . through 

way it will be time to Jav a second tnch’ Z ,T W eueh 

way would necessitate sixteen crossings between the°uf and'Iw^S 
But sixteen crossings on a narrow gauge of 3 ft 3 in. could only gTtlum’gh 


Ml Mst^ 
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our traffic. Hence, had we been condemned to the narrow gauge 
we must have laid down a double line before wo ever opened for traffic. In 
fact, the great characteristic of single line working is, that the number of 
crossings between up and down trains increase 4 as the square of the number of 
through trains daily each way : on, say a twelve-hours journey, our present throe 
trains would give nine such crossings—quite complication enough. Their 
equivalent on the narrow-gauge single line would require tho square of fifteen, or 
22,: crossings in a day—an utter impossibility! 

Every competent engineer who lay s down a line of railway must feel responsible 
tor securing that what he provides shal l suffice, not for the mere wants of the 
present day, but, for keeping paco with the largest development of traffic that 
shall over take place, without undoing anything that ha* been done. 

In this view the principal subjects for consideration in any estimate as to tho 
future maximum amount of traffic for which ho or his successors must provide 
transport, may be summarized follows:— 

bust. —That only about one-fourth of the surface of India is yet cultivated, owing 
to the deficiency of roads for tho conveyance of produce to market, 
feeeond. —That ignorance of sound principles in agriculture now limits the 
acrcable produce of the cultivated land to less than one-fourth of what it must 
hereafter be when the present wise intentions of Government regarding 
agricultural instruction shall have had time to operate, 

Third. That the intended increase of irrigation from reservoirs, dams, and 
canals, &c., must still further enormously increase the surplus agricultural 
produce, for which transport must be hereafter provided. 

Fourth.—That mineral produce is likewise only awaiting something like human 
energy for its further development, 

Inrth. That the trunk linos of India are enormously in excess of length as 
compared with those of England; a fact which must proportionally increase 
the comparative goods-truek accommodation that will in future be required 
upon Indian trunk lines. 

frixfli. That, the London and North Western Railway Company, on a much 
wider gauge than that here objected to, have already been obliged to quadruple 
their 4 ft. 8?} in. tracks over one-third of their main line between London and 

Lancashire. 

Those memoranda may be appropriately closed with the following extract 
from the Victorian Correspondent’s letter, dated Melbourne, 14th August, 
which appeared in the ‘Times’ of Tuesday, October 1st, 1872:—“A remark¬ 
able change in the views of our Lower House has served to illustrate the use 
of the Upper, to which, our self-styled Liberals.object, as a mischievous obstruc- 
tion. In considering the extension of our railway system io November, 1871, 
die Assembly, yielding to a popular cry for cheap construction and to the 
recommendations of the press, determined, in opposition to tho decidedly 
expressed opinion of Mr. Higinbofhnm, the engineer-in-cluef, to make the new 
lines on a 3ft. Gin. gauge, instead of continuing the former of 5ft. Sin. The 
Council, after hearing the evidence of tho engineer and others, refused to pass 
Dio Construction Bill without a clause, requiring the assent of both Houses to any 
change from the old gauge. Tho Assembly disagreed with the amendment, and 
the matter remained in abeyance until this Session. In the interval, our Agent- 
General had collected the opinions of eminent engineers from different parts of 
the world, which supported Mr Higinbotliam’s view. The matter has been 
agam discussed# and the Assembly reversed its former judgment by a majority 
0 42 to 10 against the break of gauge. The new lines are now being constructed 
on the 5 ft. 3 in. gauge;’ 
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* j Tablb giving the Classification and Specific Gravity of Goods conveyed over the Bombay, Baboda, and Central India Railway, 

in the Years 1871 and 1870 



No, of 
Kind. 

Classification of Goods conveyed. 

Specific Gravity of 
each kind of Good:; . 

Total Goods carried during 

Year 1871. 

Specific Gravity of 
each class of Goods. 

Total Goo# carried during 

Year 1870. 

Weight 
per cubic 
foot in ibs. 

Cubic feet 
per ton 
ia Bulk, 

Tons. 

Cubic Feet. 

Weight ; 
per cubic | 
foot in lbs.; 

Cubic feet 
per ton 

■ 

Tons. 

Cubic Feet 

1 

Unpressed cotton . 



10 

224 

220 




121 

27.104 

2 

Furniture 



11 

200 

*2,185* 

437,000 



1.924 

384.800 

8 

Half-pressed cotton 



12 

186 

31,009 

5,767,674 



30,526 

5,677,278 


Cotton seeds. 



12 

186 

8,932 




7,155 

1,330,8 

5 

Wool . . . 



16 

140 

984 

137 : .760 



786 

110.040 

6 

Fruit and vegetables 



22 

100 

5,528 

552.600 



6,876 

687.900 

7 

Kggs • • - ■ • 



25 

90 

176 

15,840 



165 j 

14,850 

Class 1 

Averages and totals .... 

13 

174 

j 44,032 

7,691,506 | 

13 

173 

47,553 | 

| 8,232,802 

8 

; Grass. .... 



28 

80 

i 1,973 

157,840 



1,021 

81,680 

9 

Sundries.... 



28 

SO 

1 5,496 

439,680 



6,027 

482,160 

10 

Bagging .... 



82 

70 

1 1,178 

82,460 



1.047 

73,290 

11 

Commissariat stores 



32 

70 

j I.- 

97.510 



1,288 

90,160 

12 

j Full-pressed cotton . 



32 

70 

7,492 

524,440 



o'359 

875,130 

13 

j Flax and hemp . . 



32 

70 

! ' 27 

1,820 



65 

4,550 

11 

1 Groceries 



37 

60 

1 3,167 

190,020 



2,541 

152,460 

15 

Grains and seed 



37 

60 

! 45,237 

2,714,220 



77.627 

4,657.620 

16 

| Twist . . . . 



87 

60 

1,3 

79,500 



1,452 

87,120 

17 

j Sugar, .... 



10 

56 

9,510 

532,580 



8,687 

, 172 

18 

j Soap . . . . . 



40 

56 

520 

29,120 



629 

25,160 

19 

Firewood. . 



40 

56 

5.582 

312,592 


j 

i 2,616 

•04,640 

20 

. . 




51 

4,348 

221,748 



1,900 

96,900 

21 

Lime .... 



44 

51 

1 1*665 

84.915 



835 

42,585 

22 

. 




50 

i 7,664 

383,200 

. 

!p§!is§ 

8,858 

4T2,900 


Averages and totals .... 

37 

60 

j 96.577 

5,851,625 

| . 37 

60 

119,952 

7,202,827 
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Jagree (molasses) , 

Kupa3 (seed cotton) 

Mowra (flowers wliieh produce! 
spirit) .... 

Timber .... 

Ghee (clarified butter) 

Oil ..... 

Piece goods . 

Rape ...... 

Beer and spirits. 

Coal ..... 

Paper .... 

Tol>acoo .... 

Opium .... 

Machinery . 


50 

50 

50 

50 

56 

56 

56 

56 

62 

80 

80 

80 

86 

90 


Averages and totals 


Cutlery 

Potash 

Sand . 

Colour 

Bricks 

Stone. 

Metal 


Class 4 Averages and totals 


54 


112 

112 

112 

124 

132 

148 

443 


203 


Averages and totals 


28 


17,286^ 

' 777,870 

f~ ' 


12,865 

578,925 

205 

9,225 



1 . 404 

63,180 

11,925 

516,625 



11,402 

513,090 

6,122 

275.490 



6,425 

289,125 

1,142 

45,680 



1,062 

42,480 

843 

33,720 



804 

32,160 

6,023 

240,920 



5,434 

217,360 

40S 

16,320 



439 

17.560 

1,045 

37,620 



526 

18,936 

1,146 

32,088 



1,734 

48.552 

504 

14,112 



550 

15,400 

4,724 

132.272 



4,601 

128.823 

631 

16,406 



520 

13,520 

551 

13,775 



607 

lo,175 

52,555 

2,102,123 

55 

• 41 

48,373 | 

U §§| S||j ' Hgf 

; 

j 1,994,291 

38 

760 



42 

840 

377 

7,540 




5,640 

135 

2,700 



321 

6,420 

1,587 

30,366 



1,442 

25,956 

676 

11,492 



2,257 

38,369 

2,384 

35,760 



10,891 

163,365 

4,549 

22,745 



6,029 j 

30,145 

9,746 

111,363 

176 

12 

21,264 | 

270,735 

202,910 

15,816,617 

30 

75 

237,142 

17,700,655 
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VL —Eepoxt of Mr, J. E. Tanner, M. Inst, C.E., on a Light Bail- 
way to connect the larger towns of the Punjab with Lahore. 


My Dear Saunders, December 6,1861. 

I herewith send you the estimate you asked me to make out. I have 
made it out for 50 (fifty) miles, as the rolling stock, &e. } will be about, the same 
for every 50 miles. 

The expense of the construction of the proposed railway is not much when we 
consider that money Is about to he expended on the conservancy of the Indus and 
Jailnw, and that money spent on such conservancy will bo an annual expense to 
the Government of the Punjab, tor do what ono may to procure a good channel, 
fit tor the present or any kind of steam-boat (compatible with really quick traffic), 
tlu> unstable soil of the bank with such a stream renders the said channel liable 
to bo shifted in the course of a single night. All money expended on conser¬ 
vancy may be styled a venture; while such is not the case with money expended 
in converting one-half of the present roads into a light railway suitable for low 
speeds. 

The annual expenditure of keeping up the Dak horses and carts, bullock 
trains, &o., and the large staff of servants necessary for the present Dak, would 
go towards the construction of the proposed light railway. The use of one-half of 
the road s has often been agreed in favour for a railway; and with the proposed 
speed an objection can hardly bo raised, as 12 miles mi hour is about the rate that 
the Dak cart itself travels. 

Yours sincerely, 

(Signed) John Edward Tanner, 

R. Saunders, Esq.. Postmaster-General, Punjab. 

India is only ready for railways in the neighbourhood of such cities as Calcutta, 
Madras, Bombay, Kurrachee, Lahore, Umritsir, and Mooltan, where undoubtedly 
they will soon repay the money expended on them,. to connect Kotreo with 
Mooltan, Lahore with Peshawur, Lahore with Ferozepoor, Rawul-Pindee with 
Murine, TJmballah with Kalka, and Meerut with Delhi; between which towns the 
traffic is very great, but not sufficient to induce the Government to grant the 5 per 
cent, guarantee on the enormous outlay necessary for a railway, for it could not pay 
aa a matter of speculation for years to come. It behoves us, therefore, to procure 
a means of carrying goods and passengers with a certainty and speed much groafcei 
than can be attained by horses and camels. Surely this could be performed by 
n light railway, and the traffic carried by light engines on the longer lines, and by 
horses on the shorter branches. Speed with the light engines not to exceed 
8 miles for goods end 12 miles for passengers. In this way the traffic would 
increase in the same proportion as if a railway (proper) had been constructed. 

When the traffic requires greater speed, then a railway can he constructed with 
a certainty of paying ; and the light rails that had been used could then be laid 
down between other towns that would be ready for such a branch line. 

Halls .—The rails I would propose would be of the weight of 28 lbs. a yard run, 
which would suit a traffic of 8 miles for goods and 12 miles for passengers. Be¬ 
tween Kotree and Mooltan I would propose a rather heavier rail—32 lbs. a yard— 
for that is the only link wanting of W, P. Andrew, Esq.’s scheme, and must, as he 
always foretold, make Kurrachee the best port for all passengers from India to 
England, and will bring even Calcutta a week nearer to England. 

Sleepers ,—The difficulty in procuring wood for sleepers in the Punjab makes it 



ft] most a necessity that Greave’s cast-iron pots should be used. They are not 
difficult in packing while laying the line; and in moving the line at any time to 
another part of the country we should not be put to the expense of renewing 
worn-out sleepers, while the extra expense in the first instance is very slight. 

Earthwork .—If one-half of the road is allowed to be used for the railway, the 
bridges and earthwork will be very slight. 

Fencing .—Fencing to be made of balrol or other hard wood, except when water 
is easily procurable, and then a low mud wall. 

Tank and Stations ,—As there is a well close to ihe road at all the sc trails, a 
small tank made of wood capable of containing water for 3 (three) engines, and a 
shed for receiving goods, is all that will be necessary; and the serrails and Dak 
bungalows will answer amply for station accommodation for the present. When 
the traffic requires more, such a station as is suited to the requirements can easily 
be built. 

Engines and Bolling Stock .—The engines would cost in England about £800 to 

1.000. The trucks must differ according to the kinds of traffic expected. 

Laying the Line.'— The rails from their lightness will be easy to handle, which 
will overcome the great difficulty we have in India of laying heavy rails. The 
rails might be laid at the rate of six miles a month, with two English platelayers 
for superintending the gangs. As camels could carry the rails easily, there would 
be no great difficulty in getting the rails* from the river bank, or carrying our 
own material. 

Expense for the construction of 50 miles of proposed light 

railway.. £100,000 

Per mile (exclusive of rolling stock). 2,000 

Crossing the 1 livers. —The. best way for crossing the rivers would be by a steam 
ferry. A pier would have to be run out on each "bide of the river; and as there 
wilt be no heavy superstructure, and the trains themselves will be light, they 
need not be expensive, but only sufficiently strong to prevent their being washed 
away by the floods. 

(Signed) Jonv Edwaud Tamer, M. Inst. C.E. 


! 
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Airy, Sir G. B.,.'.remarks as to the Royal Commission appointed, in 1845, to con¬ 
sider the question of the break of gauge, 69.—Ditto as to the introduction of a 
break of gauge in Indio, 70, 72,— Ditto as to numerical estimates of the incon¬ 
veniences of break of gauge, 71.-—Ditto as to a change of gauge and rollirig- 
etock on the .Eastern Counties railway, 71.—Ditto as to the impossibility of 
providing rolling-stock upon one railway, so as to be always ready to meet that 
upon, another gauge, 71.—Ditto as to the. extreme.character of the difficulty of 
break of gauge in India, owing .to that country being hold by tho sword, 71.— 
Ditto as to the question of width of gauge as applied to India, 72.—Ditto as to 
the difficulty of carrying field artillery and horses on narrow-gauge, linos*72. 
—Ditto as to (he curves on the Todmorden Vftlloy railway, 72.— Ditto as to 
the importance of rails not being over canted, and as to conical tires, 72. 

Allan, G., remarks as to the actual construction and working of narrow-gauge 
railways in the United States, and particularly of the Denver and Rio Grande, 
.3 ft. gauge, railway, 164.— Ditto as to the conclusions arrived at by the 
American convention of railway engineers, hold at Bt. Louis in 1872,165.— 
Ditto as to thef capacity of narrow-gauge wagons for the conveyance of live 
stock, &o., 166.—Ditto as to the dividend paid by the Denver and Bio Grande 
railway, 167.—Ditto as to the sufficiency of the metre gauge for the amount of 
traffic carried on the Indian railways, 167.—Ditto as to the questions of speed* 
•of break of gauge, and of’the fitness of the mfctre-gauge railways for military 
purposes, 1.67,1.68.—Ditto as to the effect of a break of gauge at-Lahore, 168.— 
Additional memoranda as to the Denver and Rio Grande railway, 317. 

Allport, J., remarks as to the evils of break of gauge, 101, 103.—Ditto as to the 
expense and loss arising from tho ■•-transhipment of salt from the narrow gauge 
to the broad gauge at Bristol, 101. — Ditto as to tho extra weight of the broad- 
gauge trucks causing loss as dead weight in the transhipment of general goods 
traffic, 102.—Ddi<> as to the difficulties attendant upon the transhipment of 
the men, horses, and guns of an anny, 102.--Ditto as to the difficulties of the 
break of gauge on the Grand--Trunk railway of Canada, 103*—Ditto as to its 
being possible that the adoption of the narrow gauge for the State railways of 
India might entail the loss of that country to the governing classes, 103.— 
Ditto m to its being imperative, that the entire railway system - of India should 
be constructed upon one uniform gauge, 103. 

Appendix, to disc ission, 257.—I. “ East India (.Railways): Return to an address 
of the Honourable the Mouse of Commons, dated 1.1th March, 1873;— for 
‘Copies of Correspondence between the Government of India and Court of 
Directors., relating to the present gauge of 5 ft. 6 in. of the Indian rai l way**; 
and of the minutes of Lord Dalhousie and the reports of the consulting 
engineers on the subject of the gauge,* ” 258.-11. Report of Mr. C. B. Vignoles, 
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K.R.S., Past President Inst. O.E., on the llindostaneo railway, September 22, 
1842, 264.—III. Additional memoranda as to tl)o Swedish railway system, by 
Mr. 0. P. Sandberg, Assoo. Inst. C.E., 309.—XV. Additional memoranda as to 
the Denver avid ltio Grande railway, by Mr. George Allan, M. hist. C.E., 317. 
—V. Additional memoranda as to the goods traffic conveyed over the Bo"abay, 
Baroda, and Central India railway, during the years 1870 and 1871, &c.» by 
Lieut.-Oolonel J. Pitt Kennedy, M. lust. C.E., 318.- VI. Report of Mr, J. E. 
Tanner, M. Inst. C.E., on a Light Railway to connect the larger towns of the 
Punjab with Lahore, December 6, 1861, 323. 

Andrew, W. P„ remarks as to cheap railways, and a break of gauge being two 
distinct questions, 18.—Ditto as to the Indus Valley line of railway having been 
long delayed, 18,—Ditto ns to tho introduction of a break of gauge into the 
Indian territory, 18.—Ditto ns to tho evils, confusion, and loss, incident to a 
break of gauge on tho Great Western milway. 19.—Ditto as to the difficulty 
and confusion involved in tho movement of troops, especially in India, 19.— 
Ditto as to the Umbeyla campaign, 19.—Ditto as to the political importance of 
the question of tho Indus Valley system of railways with branches to the Khyber 
and Bo Ian passes, 20.—Ditto as to the benefits which the taxpayer of India-derived 
from the payment necessary to make up the guaranteed interest on railways, 21. 
—Ditto as to the extent of increase of tho commerce of India after the intro¬ 
duction of railways, with tobies of the trade, revenue, and debt, in illustration, 

21, 22._Ditto as to the traffic on the Punjab railway, and as to tho population 

and area of the Punjab, 22, 28.—Ditto as to tho charge for the transhipment of 
goods from one gauge to another, 23.—Ditto as to the question of railways in 
India not yielding a direct profit, and ns to tho counterbalancing political and 
military advantage#, 23.—Ditto as to the provision of £1,600,000 for tho deficit 
occurring from the railways now in operation, 160.— Ditto as to the railways in 
India not paying large dividends being the fault of tho Government, in not 
having paid sufficient attention to the construction of common roads, 160.— 
Ditto°as to tho sites of railway bridges in the Punjab, 160.—Ditto as to 
the Seinde railway now being meant to compete with the river Indus, 161 — 
Ditto as to the break of gauge in the Indus Valley being a matter of Imperial 
importance, 161. 

Berkley, G., remarks as to the introduction of the narrow gauge, and of breaks 
of gauge, 174.—Ditto as to tho fallacy of comparing the cost of existing 
railways with estimates for narrow-gauge railways of inferior capacity, 175.— 
Ditto as to the necessity for considering the increase of wealth and of com¬ 
mercial activity caused by the introduction of railways into a country, 176,177. 
—Ditto as to the assumption that heuvy rails would be adopted if the State 
railways of India were made on the 5 ft. 6 in. gauge, 176.—Ditto as to the use 
of heavy engines on light rails at a low speed, 176. Ditto as to the length of 
State railways under construction, or now intended to be made, 177.—Ditto as 
to the want of bad weather roads in India, 177.—Ditto as to the construction of 
railways being justified by advantages not represented by dividend, 177 — 
Ditto as to the effect of the introduction of railways into India, and as to tlm 
increase in the imports and exports since tho year 1849, 178, 179.— Ditto as to 
the saving effected by the railways in the carriage of cotton, 178.—Ditto as 
to tho dividend now earned not representing the required capacity of the 
existing railways, 178.—Ditto as to the necessity for making railways capable 
of carrying at least the maximum existing traffic, 179.— Ditto as to the traffic 
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. Great Indian Peninsula railway, 179.— Ditto as to the traffic 

on English railways between the years 1S49 and 1867, 179.—Ditto as to a 
misapprehension which be thought had arisen with regard to Mr. Fowler’s 
report, 179.—Ditto as to Mr. Bruce’s estimates of the cost of lines made in 
India on the 5 ft. 6 in. gauge and on the metre gauge, 180.—Ditto as to the 
average excess of cost of the railways on the 5 ft. 6 in. gauge, 181.--Ditto as to 
the saving to be effected by making railways on the metre gauge not being 
equivalent to the serious disadvantages of breaks of gauge, 181.— Ditto as to 
the Indore line, and as to the evils of breaks of gauge to be established on 
that lino by the construction of the proposed State railways passing Indore, 
181.—Ditto as to the questions of cost of maintenance and"of working, 184.— 
Ditto ns to the evils of a break of gauge in India, 182.—Ditto as to the alter¬ 
ation of the gauge on the Great Western railway, 182.—Ditto as to the 
desirability of proceeding with works which would increase the productiveness 
of India, and utilise the existing railways, 188. 

Bidder, G. I\, Past-President, remarks as to a report made by him to the directors 
of the Beindti, Punjab, and Delhi railways, as to the probable consequences 
of the introduction of the 3 ft. 6 in. gauge into India, 35.—Ditto as to a Com¬ 
mission being appointed to proceed to- Norway to inspect a railway in that 
country, 35.—Ditto us to a railway in Norway on a 3 ft. 6 in. gauge between 
Christiania and the Port of Drammen, 36.—Ditto as to the Norwegian * Stor¬ 
thing/ or Parliament, haying enacted that for the future the State railways 
should only be constructed on the standard gauge of 4 ft. in., 36.—Ditto 
as to the large dividend on the Festiniog railway arising entirely from the 
exceptional character of the traffic, 36.—Ditto as to the alleged economy in 
the introduction of the metre gauge for the Indus Valley railway, 36,' 37. 
—Ditto as to the cost of transport in India, and as to the charge made by 
the East Indian railway for hauling up engines and wagons from Calcutta 
to Delhi, 37.—Ditto as to the rolling-stock required for a railway broken up 

into sections, 37.—Ditto as to the 1 raffle of the Indus Valley, 37. Ditto as 

to the saving effected in rolling-stock from the adoption of a continuous line 
of railway, 38.—Ditto as to an estimate of the several items and total extra 
coU involved in adopting the metre gauge, for the State railways of India, 88.— 
Ditto as to the inconveniences resulting from ditto, ditto, 38.—Ditto as to the 
commercial loss per ton resulting from a break of gauge, and as to the change 
of gauge on the Great Western railway, 38, 39.—Ditto as to the advantages 

derived by the people of India from the construction of railways, 39._Ditto as 

to the original financial arrangement for executing the Indian State railways, 
and as to the desirability of its being altered, 39,—Ditto as to a contract for the 
construction of the Delhi railway, 40.—Ditto as to the mode in which technical 
investigations were«condncted on behalf of the Indian Government, 10, 41.— 
Ditto as to a report upon the economy which could be effected in the*Indus 
flotilla, 41.—Ditto as to tho difficulties arising from want of practical knowledge 
on the part of the military officers employed by the. Indian Government upon 
public works, 41.—Ditto as to tho reason for the adoption of the metre gauge 
for the Htato railways of India, 41.—Ditto as to the width of the rolling-stock 
proposed for ditto, and as to the consequent width of the form A,ion of the 
excavations, over-bridges, and under-bridges, 42.—Ditto as to an extract from a 
report of Mr. Julaml Danvers, made in 1872, 42.—Ditto as to the desirability 
that the development of the Indian railways should not be arrested by tho 
introduction of a break of gauge, 42.—Ditto as to an extract from a minute of 
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the late Earl of Dalhoiwsfe, Governor *Oeneral, of •India, mooting the gauge of 
Indian railways, dated 4th July, 1850, 48. 

Bruce, G. B., remark a as to whether the saving to he effi led by the introduction 
of a new- gauge into tho Indian .railway system would compensate for the evils 
of a break of 'gauge, 55, 56.—Ditto as to working the traffic of broad-gauge 
railways with light rails by light engines and rolling-stock, 55,--Ditto as to 
the money value of a break of gauge, 56.-—Ditto as to the alleged saving of 
constructing the Indian State railways'on the narrow gauge, Which had been 
deduced from the estimates of Mr. Hawkslmw and of Mr. Fowler, 56, 68,00,231. 

—Ditto as to tho''estimates for 216 miles of metre-gaugo railway constructing in 
the south of India, 57.— Ditto as to the width of the vehicles being a truer 
test of the cost of a railway than the width of the gauge, 58.- -Ditto as to 
the alleged economy in working narrow-gauge linos, 59.—Ditto as to tho Indian 
guaranteed railways not .paying, 59.—Ditto as to running heavy engines over 
■light rails, 60.—Ditto as to the platforms on the Madras railway, 60. 

Bnmloes, J., remarks ns to the gauge of railways being a question of circum¬ 
stances, 122.—Ditto as to the Brazilian railway system, ■ 128.—Ditto m to the 
comparative er a and population of India and of Brazil, 128.—Ditto as to both 
broad-gauge railways and narrow-gauge railways being required in India, 12B. 
—Ditto as. to the objections to the use of the 5 ft. 6 in. gauge for the railways 
of India, 1.24,—Ditto as to avoiding a break of gauge on the main tmpk lines 
by a more economical construction of Hues on the 5 ft. 6 in. gauge, 124.-—IKttp 
ns to the construction of mbtre-gaago lines of tho character of stemi tmnirotids 
as feeders to the railway system, 124.—Ditto as to its being an error to con¬ 
struct the Indus Valley railway as a narrow-gauge line, I 25.—Ditto as to the 
inconvenience,.and delay occasioned by the M'ont Gems summit line constructed 
upon a narrow gauge between the French system of railways at St. Michel 
and the Italian system at Susa, 125, 120.—'Ditto as to a break of gauge being 
an evil to be avoided at almost any cost of construction, 126. 

Danvers, J., remarks as to the cost of railways being in proportion to their dimen¬ 
sions, 116.—'Ditto as to the cost of tho Oudh and Rohilkuud railway, severally 
estimated as a broad-gauge line, and as a narrow-gauge lino, 116.—Ditto as to 
several estimates of the relative cost of narrow-gauge railways and of broad- 

gauge railways, HJf..Ditto as to light narrow-gauge. Jin$s being sufficient to 

accommodate most districts in India, 117.—Ditto as to break of gauge, 117- 

Dennis, W., remarks ns to tho saving which would have resulted from t he construc¬ 
tion of a line in the west of England on the 4 ft, 8$ in. gauge, .instead of on 
the 7 ft. gauge, 191.—Ditto as to a tabular statement giving the comparative 
cost of construction of the line on both gauges, 19,2, 193.—Ditto as to the 
railway being one of only average difficulty, 192. 

Evans, ’W. W., reference to his report against the use of tho narrow gauge for the 
railways of the British Colony of Victoria, 122. 

Fox, 0. D., remarks as to the cost of constructing and of working railways hot 
being entirely dependent upon the gauge, 62.-—Ditto as to the necessity, in 
adopting a gauge, of considering the special, circumstances and requirements 
of the country, 62, 63. — Ditto as to the gauges adopted in India, Canada, Ireland, 
Queensland, and Norway, 02, 63.—Ditto as to the efficiency of the 3 ft. 6 in. 
gauge. 63, 65.—Ditto as to break of gauge, and interchange of rolling-stock, 64. 
--Ditto as to alterations of gauge in England, Canada, and the United States , \ 
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Mb u to the capacity of tho 3 ft. 6 in. gauge, anil aa to the width and 
thmcnaioiwoi the rolling stock adopted in fttiaeosknd, j n Canada, and in India 
().), bb, Ditto Its to the cost of running trains or of totaling goods on different 
gouges, 66—Ditto ns to the comparative cost of broad-gauge railways and 
“ aiTO 'S-ga«g^ railways, 66.-—Ditto as to a contract between the Carnatic, 
hallway Company and the Secretary of State for India, entered into in 1370 
to I thc eonstrnotion of light broad-gauge lines in England and in India’ 
b7 >‘ 0b *"“ Ditk ' > m to iho existing and proposed railway system of India, C8, 09.’ 

Gal ton, D„ Chptniu, U.E., remarks as to the undesirability of introducing the 
nictu;■ gaugetinto the Indian railway system, 73-Ditto as to the auction 

I,'} £^1 iPt T « ‘ ,mk ° f ga " g ® md as 10 tho P transhipment 
vl*’ Thtir ii “ 3 i°, '"T ° f ,l,uua *° salt froui transhipment, 

^• 1 , T *? tlle offeot of mllwa y s >‘pun the movements of an army 75 
“ . 08 to tlie arrangements made by the Germans during the Franco- 

I rusaian war tor tho supplies of their army in France, 75.—Ditto ditto for n,« 
conveyance of the wounded, 75-Ditto as to the alleged difficulty of controlling 
tho expenditure on Indian railways, 76—Ditto as to the construction of railways 
under Government instead of under companies, 79. J 

Grierson, J.. remarks as to the respective lengths of broad gauge, of mixed 

gauge, and of narrow gauge, on tho Great Western railway. 306_Ditto ns 

to the rolling-stock and engines on ditto, 206.—Ditto as to the breaks of 
gauge on ditto, and as to the amount of tonnage transferred in the course 
1“ “ “ n «C|utnce, 206. Ditto as to the objections to break .of gauge 

206. Ditto as to the cost m transfer, 206—Ditto as to damage to goo is 
iron, a transfer, 207-Ditto as to the amount of compensation for damirao to 
goods arising from transfer, incurred by tho Great Western Bailway Company 
during,the year 1870, 207—Ditto as to the delay arising from break Tf 
gauge, 208—Ditto as to the coustruclion of new linos of railway on a different 

gl ) l,16 ° ol ,otl8t,J l' lin ‘« being to some cases a desirable course'to 

adopt, 208. Ditto as to a railway on a 3 ft. 6 in. gauge, which was beir.« 
,7r 1 *railways on tho S ft. 3 in. gauge from Ennis to tho «„£ 

of Claw, 218.—Ditto as to the alteration in ilio gauge of tho Great Western 
i ad way, 208—.Ditto a» to tin, brawl gaugo on that line, 209— Ditto ns to tho 
necessity of adopting au uniform gauge throughout South Wales 209 —Ditto 
as to au extract from a memorial from manufacturers, merchants enllW 
owners, and others, in 1866, for the extension of tho narrow gamra tlLuirhln* 
the South Wales line, 210—Ditto as to the alteration ;of 278' railes of railway 
west of Swindon, 2iO.-Di.tto as to the advantages derived from the existed 
of an uratoru, gauge thmughont that district, 211. - Ditto as tor, letter from 
ib. A. Biogden as to tho beneficial effect of ditto. 211—Ditto as to tin 
separation of the railway systems of India l,y the adoption of the mktre • 

ra. proposed lines, 11—Ditto as to tho change of gauge on the West Cornwall 
railway from Iruro to romance. 211 -Ditto as to the dividend earned by the 
existing railways m India, 212—Ditto us to the valuo of railways tarn countr/ 21 ?. 

- Ditto as to the strategic evils of a break of gauge, 213, 214.—Ditto as to tlie 
movement, of troops in the United Kingdom, a „1 as to the delay arising from 
t ie required concentration of tlie rolling-stock, 218, -Ditto as to tho provision 
ot rolling-stock on the Luhore-Pestotwur lino, 213.—Ditto as to the destrn t ; 

ot the railway itself for all practical purposes, 214— Ditto ns to the advantages 
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of constructing that line on the 5 ft. 6 in. gauge, 214.—Ditto as to a report 
of the Royal Commission on Railways in 1&37, 214.—Ditto as to the probable 
necessity of the future alteration of one of the gauges on trunk lines, if the 
proposed new lines in India wore made on the mfcfcre gauge, 214.—Ditto ns 
to the choice of metre-gauge railways or of no railways in India, 215. Ditto 
as to the desirability of avoiding break of gauge on trunk lines, 215.—Ditto as 
to the necessity tor a continuous gauge between Calcutta, Kotree, and 
Peshawur, 215, 

Grover, J. AY., remarks as to altering the gauge of the existing lines, 184, 185.-*- 
Ditto as to the saving of a metre-gauge line Over one of 4 ft. 8J in. gauge, 

184, —Ditto as to the width of vehicles compared with the width of gauge, 

185. —-Ditto as to the cost of altering the gauge of existing lines, 185, ISO. 
—Ditto as to the change of rolling-stock and of engines, 180, 

Harrison, T. E,, Vice-President, remarks as to the traffic on the original Newcastle 
and Carlisle railway being worked by light engines, light carriages, and light 
wagons, 24.—Ditto as to the ears in use on the narrow-gauge lines, 24. Ditto 
as to the estimates of Mr. Hawkshaw and of Mr. Fowler, 24.—Ditto as to the 
particular items of ditto, 24, 25, 2G, 27.—Ditto as to the alleged saving on a 
narrow-gauge line by adopting sharp curves, 27, 28. — Ditto ns to the 
saving in construction of a metre-gauge line as compared with a light broad- 
gauge line, 28. — Ditto as to other circumstances, besides the question 
of permanent way, entering into the construction of cheap lines, 28.—Ditto 
as to the construction of the Selby and York railway, and as to a permanent 
way laid down by the contractor for his own purposes, 28.—-Ditto as to the in¬ 
troduction of the metre gauge, of the mixed gauge, and of a break of gauge into 
the Punjab system of railways, 29,—Ditto as to the change of gauge in the 
South Wales district, 29.-Ditto as to the estimated saving as between the 
metre gauge anrl the Indian standard gauge, 29.—Ditto as to the impossibility 
of working two systems of gauge with the same amount of stock required for 
ah uniform gauge, 30.—Ditto as to the additional cost in maintaining a mixed 
gauge, 30.—Ditto as to the saving effected by taking up the mixed gauge on 
the Oxford line of the Great Western railway, 30.—Ditto as to the proposed 
introduction of the metre gauge on the Punjab system of railways being the 
occasioning of an increased cost to the Indian Government, 31.—Ditto as to 
the actual cost of working the metre gauge, 31.—Ditto as to the expense of 
working and maintenance of the Festiniog railway, and as to the relative cost of 
working lines of different gauges, 31. 

Hawkshaw, J., Past-President, remarks ns to a report made by him tor the Eastern 
Bengal Railway Company, in reference to whether that railway should be 
extended on the narrow gauge instead of on the existing gauge, 3*2, 33.—Ditto 
as to a report by Mr. Fowler, 32.—Ditto as to the average saving which would 
result from constructing the State railways of India on the metre gauge, 32, 33. 
—Ditto as to the evils and cost of a break of gauge, 33.—Ditto ns to the 
dividends paid by railways to their proprietors, not being an accurate measure 
of the national advantages afforded by their construction and maintenance, 34, 
—Ditto as to the questions of the gauge, and of. tho character of a railway, 
in a strategic point of view, 84,—Ditto as to the importance of forwarding 
troops in India with the least possible obstruction, 34.—Ditto ns to the 
crudity of tho scheme propounded by the Government for tho State railways 
of India, 35, 
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underthe slrutegic than under the economical aspect, 254,—Ditto as to the 
possibility of an enemy invading India at the frontier contemporaneously with a 
mutiny or au insurrection, 255,— Ditto as to the adoption of a gauge narrower 
than the 5 ft. 6 in. gauge in the parts of India naturally protected from invasion, 
and where tho population was sparse, 255.—Ditto as to the relative population 
of England and of India, 255.—Ditto as to the insufficiency of the metre 
r * gauge for the main lines of India, 255.—Ditto as to the inexpediency of 
introducing another gauge into the main line extension of the rail ways of India, 
256.—Ditto as to a recently acquired irregular habit of reading speeches in the 
course of the discussions, which the Council hoped would be abandoned, 250. 

Heppel, 0. G., remarks as to the failure of a light rail tried on the Oudh and 
Rohilkund railway, 205.—Ditto as to the weight and section of the rail, 205.— 
Ditto as to the cause of in failure, 205.—Ditto as to the failure not being a 
conclusive proof that Light broad-gauge linos coukl not be satisfactorily 
constructed and maintained, 205,—Ditto as to the adoption of light broad- 
gauge lines being the only practical way of obtaining economy in the working 
and maintaining of new railways, 206,—Ditto aft to the weight of mil to bo 
used on ditto, 206. 

Kennedy, Lieut.-Colonel J. P., remarks as to the evil effects of a break of gauge, 183. 

• - Ditto as to a metro gauge being inapplicable to the peculiar traffic of India, 
183.—Ditto as to making the width of the wagon-load proportionate) to the 
width of the gauge, 188,—Ditto as to the goods traffic conveyed over the 
'Bombay, Baioda, and Central India railway, 184.-Ditto os to a classification 
of tho goods traffic being the only test by which the fitness of different railway 
gauges could be established, 184.—Additional memoranda as to the goods 
traffic conveyed, over the Bombay, Paroda, and Central India railway during the 
years 1870 and 1871, &c., 818. 

' ' ■ 1 '■ ■ v:/ ?•'' 

Lawrence, Lord, remarks as to the gauge of the State railways of India being a 
questiou of cost rather than one of convenience, 112,118.—Ditto as to tho 
estimated cost of railways on the narrow gauge and on the 5 ft. 6 in. gauge, 
112.—Ditto as to tho line from Peshawur to Lahore, and from Lahore to 
Kurrachoe, and as to break of gauge, 118.—Ditto as to tho movement of troops, 
and as to railways on the metre gauge being sufficient for all the require¬ 
ments of the frontier, 114.—Ditto as to the question of a break of gauge 
in India hying one os much for tho financier, administi ator, and statesman os 
it was for tho engineer, 115. 

Lewis, W. B.» remarks as. to the question of gauge having been debated in the 
colony of Victoria, 162,163.—Ditto as to the evidence of Mr. T. Higinbotham, 
EngMfeer-in-Ohief of the Government railways in Victoria, on that question, 
and as to the plans and estimates prepared, 162.—Ditto as to tho fallacy of 
arguing upon averages, 163.—Ditto as to the cost of the broad-gauge lines and 
of the narrow *gau go lines in Norway, 163.—Ditto as to tho Legislative Assembly 
in Victoria, which had voted for the construction of railways on the 3 ft. 6 in. 
gauge, having rescinded that vote by a majority of four to one, 164. 

Mitchell, J., remarks as to the Dingwall and Skye railway, and us to tenders, for 
making that line on the 3 ft. 6 in, gauge, and on the 4 ft. 8] in. gauge, 187, 

Norway, mil ways of, 35 et seq,, 60, 61, 145. 
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Ormsby, A. S„ remarks as to the gradual and permanent alteration of the Indiai 
gauge to one of 3 ft. 6 in., 159. 

Dihl, Cm remarks as to the narrow-gauge railways, and broad-gauge railways in 
Norway, 60, 01.—Ditto as to break of gaugo, 61.—Ditto us to the change of 
gauge and rolling-stock of tho Great Western railway in England, 61, 62. 

Pole, W., remarks as to tho alteration of tho gauge of railways in India, 
218, 223.—Ditto as to the influence the gauge had on the cost of a railway* 
and as to the real criterion of expense being the carrying power, 219.— 
Ditto as to tho Great Western railway, and as to the extra cost of making 
that lino on the broad gauge, 219.—Ditto as to tho assumed economy of con¬ 
struction of narrow-gauge railways, 219.—Ditto as to the introduction of tin 
4 overhang* of the carriages haying taken away tho significance of tho gauge as a 
measure of the works, 219, 220.—Ditto as to the nhmeohanical step of pushing 
tho wheels closer together under the middle of the carriage, 220.—Ditto as to 
4 light railways,* 220.—Ditto os to the cost of a line 22 miles long, constructed 
to accommodate a poor district, 220.—Ditto as to a light branch line on tho 
Great Western railway system, 221.—Ditto as to a light railway on the standard 
gauge, called the 4 Wotton Tramway,’ 221.—Ditto as to the traffic on ditto, 
22L—Ditto as to tho Rigi railway, near Lucerne, 221.—Ditto as to light 
railways having been provided for by tho legislature, 222.—Ditt as to a Report 
of a Meeting of the Exeter Chamber of Commerce, in June, 1872, on tho subject 
of light railways to Exeter and tho neighbourhood, 222.—Ditto as to the 
assumption that practically tho broad gauge was never adopted, except when 
broad, heavy vehicles were used, 222.—Ditto as to a statement by Mr. Gladstone 
in the House of Commons with regard to the victory of the narrow gauge over 
the broad gauge, 222.—-Ditto as to break of gauge, 223.—Ditto as to the Imperial 
railways of Japan, 223.—Ditto as to tho proposed narrowing of tho gauge in 
India being founded on a delusion, 223. 

Rondel, A. M., remarks as to the Committee appointed by the Government 
in 1870, to consider the question of gauge, 141, 145.—Ditto as to the railways 
in Norway on a 8 ft. 6 in. gauge, 145.—Ditto us to the heating surface ef 
narrow-gauge engines, 145.—Ditto as to tho reasons for adopting the metro 
as the gauge for tho State nr'svays of India, 145, 146, 147.—Ditto as to 
a report sigued by Colonel Straohey, Colonel Dickens, and himself, recommend¬ 
ing a 2 ft. 9 in. gauge and a 30-lbs. rail, 146.- Ditto as to the arguments for 
retaining tho 5 ft. (> in. gauge, and reducing the weight of the ails, 147, 148. 
—Ditto ns to the failure of a 42-lbs. rail on the Oudh and Rohilknnd railway, 
147.—Ditto as to the officials of Indian railways and the Government, 148.— 
Ditto as to tho narrow-gauge system as applied to the Seinde and J’eslmwur 
hues, 149, 151.—Ditto ns to the question of tho Sciudo railway competing with 
tlie navigation on the Indus, 150.—Ditto as to his estimates in respect to the 
Lidian narrow-gauge lines, 151,152.—Ditto as to tho sidings on the Seinde 
railway, 152.—Ditto as to tho policy of the Government in laying tho Peshawar 
line alongside tho road, 152.—Ditto as to the difference between English and 
Indian traffic, and tho effective capacity of Indian railways, 153.—Ditto as to 
the metro-gauge rolling-stock, 151.— Ditto as to the miMre-gauge horse-boxes, 155 # 
—Ditto us to break of gauge, 156.- Ditto as to the cost of transhipment, 156.— 
Ditto as to a diagram showing the increase of traffic upon Indian railways, 
357. 
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. P., remarks as to a discussion in rospoct to tho continuation of the 
durd (4 ft.. S£ in.) gauge in Sweden, 1*2G.—Ditto as to tho result bein'/ that 
the standard gauge was continued, but with a lighter construction necessitating 
a lower speed, 120.—Ditto as to the little support given to the narrow gauge 
in Sweden, 12(3.—Ditto as to an “ Account of the Swedish, railways, their 
Cost, Gauge, and Speed,*' 127.—Ditto as to a communication from Baron yoq 
W eber in respect to tho construction of branch lines in Austria on tho normal 
gauge of 4 ft. 8£ in., 127.—Additional memoranda as to the Swedish railway 
“ system, .TOO. 

Simmons, Sir L., Lieut.-General, R.E., remarks as to the saving to be effected by 
the adoption of tho narrow gauge, 107.—Ditto as to the question being one for 
the comparison of prime cost, in conjunction with that of the relative expense 
and inconvenience of working the two gauges, 197.—Ditto as to the inoon- 
veuionco and difficulties occasioned by a break of gauge, 197, 19S, 199, 200, 
201, 202.—Ditto as to the probable increase of traffic passing through Lahore, 
197, 198.—Ditto as to tho increase of traffic in England, 197.—Ditto as to the 
military aspect of the question of break of gauge in the great strategic lines of 
communication throughout India, 198,199,200,201.—Ditto as to tho effect of tho 
destruction of the narrow-gauge rolling-stock of the Punjab railways, 199.'--Ditto 
as to the German military operations in Franco, and as to the advantage derived 
from the use of German rolling-stock on French railways, 209, 201.—Ditto as to 
tho assertion that, in India, large bodies of troops would not require to be moved, 
200.—Ditto as to the aggravation of the Bufferings of tho sick and wounded by 
a break of gauge, 200.—Ditto as to the use of tlie broad-gauge rolling-stock on 
light broad-gauge lines,201. 

Smith, H. Lee, remarks as to his estimates for the Peshawur railway and for the 
Indus Valley railway, 77, 95.—Ditto as to the adoption of the narrow gauge 
upon tho Indian State railways having arisen from an exaggerated idea of 
its economy, 78, S3.—Ditto as to tho 1 completion statements ’ of a district of 
tho East Indian railway, 79,—Ditto as to the bridges on the Peshawur line* 
82.—Ditto as to tho adoption by the Government of a break of gauge in the 
Indian railway systom, 82.—Ditto os to the amount of rolling-stock requisite 
for working lire narrow-gauge system in India, 83, 84, 85, 80, 92, 94.—Ditto 
as to the ‘ Great liunn of Cutch, 90.—Ditto as to Seinde, 90.—Ditto as to 
Ajmere, 90.—Ditto as to the Indus Valley railway, 95.—Ditto as to the esti¬ 
mated cost of constructing ditto with a 5 ft. 0 in. gauge, and with a rofctro 
gauge, 91*.—Ditto as to the Peshawur railway, 98.—Ditto as to the estimated 
oust of constructing ditto with a 5 ft. 6 in. gauge, and with a metro gauge* 
99,100. 

-, J. T., Colonel, U E., remarks as to the relative amount of the working 

expenses on the different gauges, 188.—Ditto as to any excess in working 
expenses on tho narrow-gauge lines being equivalent to interest on greater first 
cost of broad-gauge lines, 188, 190.—Ditto us to tho Fcstiniog railway, 189, 190. 
—Ditto us to tho Ci isumption of fuel on ditto, 189.—Ditto as to the working 
expenses per drain mile being 6(> per cent, over tho average of four English 
lines, 190.—Ditto as to the comparative saving in first cost and in working 
expenses of a light broad-gauge line and of a narrow-gauge line with vehicles 
of tho same dimensions, 190.—Ditto as to the adoption of light vehicles and 
light rails laid on the 5 ft. C in. gauge, to be pushed forward as tho traffic was 
developed, 191.—Ditto as to tho statement that tho existing guaranteed Indian 
lines had proved to bo a commercial failure, 191, - Ditto as to an increase in 
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the Indian revenues, during the last .fifteen years, being in a great measure 
attributable to the railways, 191. 

♦Spooner, 0. EL, remarks as to the cost of the metre-gauge railways, compared 
with that of the 5 ft. 0 in. gauge railways already constructed in India, 109, 
110, 111.—Ditto as to the Indian railways being a commercial failure, 110.— 
Ditto ns to the transhipment of traffic, 111, 112. 

St radio}, U., Major-General, R.EL, remarks ns to the fitness of English civil engineers 
to decide upon the course taken by the Government in adopting the narrow gauge 
in India, 44.—Ditto as to the Government of India being more or less directly 1 
charged with want of due regard to professional considerations, based on English 
experience, 44,—Ditto as to English civil engineers not possessing such a know¬ 
ledge of Indian local conditions, or of the practical administration of a great 
country, as would render their opinion more than one of the elements in the con¬ 
sideration of railway questions in India, 45.-—Ditto as to the serious financial 
failure of the Indian railway system, 45.—J »itto as fo the grounds on which the 
Government of India had resolved to adopt the narrow gauge for the railways 
between Lahore and Peshawur, and between Moottan and Kotree, 45.—Ditto us 
to the supposed superior economy of fcho narrow-gauge system, 45.—Ditto as to 
the traffic likely to be brought upon the metre-gauge lines, 46.—Ditto as to the 
total and average traffic of the East Indian railway, 40. - Ditto as to the capaldiiiy 
of narrow-gauge lines for carrying the heaviest existing, or probable traffic 
upon them, whether merchandise, military equipments, or stores, 46, 47. 
—Ditto as to the cost of the metre-gauge lines as compared with the Indian 
fttanda.rd-gj.mge lines. 47.--Ditto ns to the question which the Indian Govern¬ 
ment had to decide in accepting a narrow gauge, 48.—Ditto as to the con¬ 
struction of the Lahore and Peshawur line, 48,—Ditto as to the actual saving 
which would result from the adoption of the nano# gatigo on the Lahore and 
Peshawur, and on the Indus Valley, railways, 48.—Ditto as to the effects of a 
break of gauge, 49, 50, 51.—Ditto as to the cost of transfer at Lahore, 50.— 
Ditto as to the effect of break of gauge on possible military operations in the 
Punjab, 50.—Ditto as to the disadvantages of a single line of railway for moving 
large bodies of troops, &o., 51.—Ditto as to the policy of the Government as 
regards the suppression of railway companies and the change of gauge in India, 
51.—Ditto as to the development of narrow-gauge railways in the southern parts 
< •' the United States of America, 52.—Ditto as to proposals made that broad- 
gauge lines should be constructed with light rails, 52, 58.—Ditto as to the 
currying capacity ofthe narrow-gauge vehicles for Indian traffic, 53.—Ditto a 
to the amount of rolling-stock requisite for working the narrow-gauge system in 
India, 84.—Ditto as to the evils which had arisen from the system of railway 
guarantees in India, 122. 


Tanner, J. E., remarks as to the dividend earned by the guaranteed rail¬ 
ways of India, and as to the advantages reaped by the Indian Govern¬ 
ment and by the tax-payors, 223.— Ditto as to tho skilled labour taught 
by the guaranteed railways having become remunerative to the country, 224. 

-Ditto as to the disadvantages contended with in tho course of construc¬ 
tion of 8omo of the railways. 224, 226.—Ditto as to the postal service of 
India, and as to the saving effected therein by tho construction ofthe guaran¬ 
teed railways, 224.—Ditto as to tho economy accruing to tho Government by 
moving troops by rail, 224.—Ditto as to break of gauge, 224.—Ditto as to the 
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Sutlej bridge, 225.—Ditto us to the comparative coat of a narrow-gaugo line 
and of a ^rood-gauge line, 225.—Ditto as to two estimates for a -.ingle lino of 
railway in one of the colonies, one on a gauge of 3 ft. (1 in., and another on a 
gauge of 4 ft. 8.} in., 225.—Ditto as to the data started with, 225.— Ditto as to 
the result of the estimates, 225, 226.—Ditto as to the rolling-stock of the two 
gauges, and as to the comparative cost of ditto. 226.—Ditto as to the t radio 
estimated for, 226.—Ditto as to the carrying capacity of the narrow-gauge 
wagons and of the broad-gaug wagons, 226.—-Ditto as to the result of the 
estimates being in favour of the 4 ft. 8£ in. gauge, 226.—Ditto ns to the desira¬ 
bility of arriving at a true comparison of the cost of narrow-gauge rail ways and 
of broad-gauge railways in India, 226.—Ditto as to the statement that none of 
tho Engineers of the Indian lines suggested the construction of light or cheap 
lines, 227. —Ditto as to hie having proposed a light railway so early as 1861, 
227. —Report on a light railway to connect the larger towns of the Punjab with 
Lahore, dated December 6, 1861, 323. 

Thornton, IV. T., C.B., the relative advantages of the 5 ft. 6 in. gauge and of the metre 
gauge for the Shite railways of India, ami particularly for those of tho Punjab, 

3. —Tho one solitary reason of tho Indian Government for adopting a narrow 
gauge was belief in its superior economy, 3.—Editorial note drawing attention 
to material corrections made by tho Author and speakers in tire course of the 
discussion, consequent upon a considerable over-statement of the number of 
miles of State railways projected, 3. —Abstract proposition that a mirr w-gauge 
railway must be cheaper than a broad-gauge railway, 4.—Assumed saving in 
special items, 4.—Estimated saving by Mr. Hawksliaw and by Mr. Fowler, 

4, f>.— Programme of the Indian Government for State railways, 6. —Transport 
of the utmost amount of expected traffic not beyond the capacity of the metre 
gauge, 6.—Position of the Indian Government when first conceiving its State 
railway policy, 7.—Amount previously expended by railway companies, 7.— 
Interest guaranteed, earnings, and deficiency to be made up by the Indian tax¬ 
payers, 7. —Choice of Government laid between narrow-gauge railways and no 
railways at all, 8. — As to the opinion that, owing to particular circumstances, 
the broad gauge would be better adapted to particular localities, and especially 
to the Punjab railway system, 8. — Arguments in support of that opinion by 
Mr. Fowler, 8.—Estimates by, Mr. Fowler and by Mr. Leo Smith for railways 
from Peshawur to Lahore, and from Mooltan to Kotree, 9.—Estimated total 
saving by the adoption of the mfetro gauge on those two sections, 10.—Recom¬ 
mendations hy Mr. Fowler, 10.—As to the alleged necessity of providing addi¬ 
tional rolling-stock, 11. — Comparisons hitherto made by Mr. Fowler or others, 
between broad gauge and narrow gauge for the Punjab, 11.—Purposes which the 
Punjab system of railways has in view rather strategical than commercial, 12.— 
Necessity fora branch from Sukkur, on the Indus, toDadur, at the mouth of tho 
Bo Ian Pass, 12.—Connection of tho Indus Valley railways with those of Raj¬ 
poot ana, 12.—As to what extent a large pecuniary advantage would bo counter¬ 
balanced by the disadvantages consequent on break of gauge, 12.—Evil 
attendant on break of gauge, 13.—Ditto in the case of the Punjab' considered 
in its mercantile and strategical aspects, 13, 14, 15. — Quantity o', traffic 
passing through Lahore in 1870-71, 14. — Respecting the restriction of the 
projected Punjab lines to their own proper rolling-stock, and their inability to 
borrow from their own proper rolling-stock, 15, 16.—Case for tho Government 
of India, 16. Remarks as to the amount of rolling-stock requisite for working the 
narrow-gauge system in India, 84.—Ditto as to arguments against the adoption 
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of the narrow gauge in India, 227, 228, 237, 242, 243, 248, 249.—Ditto a.< to 
the estimates of Mr. Fowler and of Mr. H%wkshaw, 229.— Ditto m to the mode in 
which the assumed total average saving per mile, to ho effected by the adoption 
of a light metre gauge, wan obtained, 230.—Ditto as to the exception taken, to the 
details of which that total was: composed, 230.—Ditto as to the item of land and 
as to tho variable price of land in India, 230, 231.—Ditto as to the item of 
earthwork, 231.—Ditto ns to tho item of bridges, 231.-- Ditto as to the items of 
sleepers and of ballast, 231, 235.—Ditto as to the saving on engineering and 
agency, 232.—Ditto as to reduced cost of annual repairs of a narrow-gauge line, 
282, Ditto as to the question of saving by tho use of sharper curves on a 
narrow-gauge lino, 233, 234.—Ditto as to the total saving per mile to be ob¬ 
tained by the adoption of the narrow gauge, 23(5.—Ditto ns to the weight 
assumed for the rails, 230.—Ditto as to break of gauge, 238, 247, 249.—Ditto 
as to the trallic upon the railways in India, 238.—Ditto as to exaggerated 
notions of the disadvantages of break of gauge which had been deduced from 
English experience, 233, 239, 240, 241.—Ditto as to the number of miles of 
railway already constructed or in process of construction to provide India with 
a complete network of railways, 241.—Ditto as to a despatch recently received 
from the Government of India, in reply to one from the Secretary of State, 
Containing an estimate of the probable coat of altering the gauge of the Punjab 
system, 240, 244.—Ditto as to no additional rolling -stock being required by 
reason of tho adoption of tho metro gauge on the Lahoi( -Peshawur lino, 215.— 
Ditto c to the traffic on the Lahore-Mooltan line, 240, 247.—Ditto as to tho 
saving consequent on tho adoption of the metre gauge for the Punjab system, 
247.—Ditto a- ,o the effect of the adoption of the narrow gauge upon military 
movements, 249, 250.—Ditto as to the capacity of the mi;tie-gauge vehicles to 
carry field artillery, 251.—Ditto as to tho numerical sufficiency on extraordinary 
emergencies of tho rolling-stock of the Punjab railway system, 251, 252, 

Turnbull, O., remarks as to tho question of Indian railways in itself being one 
of a technical character, 21(5.—Ditto ns to the adoption of the narrow gauge 
and the introduction of the mixed gauge, 210.—Ditto m to the objections to 
a break of gauge and to a mixed gauge, 216, 218.—Ditto as to the estimates 
of tin; saving to be effected by the adoption of the narrow gauge, 216, 217.— 
Ditto ns to the question of maintenance, 216.—Ditto as to the question of the 
cost of construction, and os to the proposed saving being illusory, 216, 217. 
—Ditto as to the adoption of a light broad gauge where light traffic occurred, 
217.—Ditto as to tho desirability of adopting the narrow gauge in some 
localities in India, 217.—Ditto as to the want of ‘ feeders,’ or roads of commm.i- 
catiott leading to tho mi l way stations, 218. 

Tyler, Captain H, W., remarks as to the circumstances under which broad-gauge 
railways or narrow-gauge railways were respectively suited, 104.—Ditto as to 
the necessity that, in a comparison of cost as between two gauges, the precise 
lino of railway and its peculiar circumstances BhouUl be indicated, 105.—Ditto 
as to the fallacious results obtained from averages, 105, 106.—Ditto ns t< the 
comparative cost and efficiency of working and of maintenance ns between two 
gauges depending upon the character and quantity of the traffic and upon the 
Speed required, 106.—Ditto as to the disadvantages of break of gauge, and as 
to ditto on the Grand Trunk railway of Canada, 107.™Ditto us to the diffi¬ 
culties of embarking and disembarking bodies of troops when transported by 
railway, 107.---Ditto ns to tho necessity for reconsidering tho question of the 
adoption of the metre gauge for the State railways of India, 108, 109, 
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of, report made by Mr. W. W. Evans against the uso of the 
narrow gauge for the railways of, 122 . 

Vignolea, G. B., Pust-Pyesident, remarks as to a report made by him, in September, 
1812, ns to the desi rability and possibility of making railways in India, 118, 281. 
—Ditto as to the repovl made by the Irish Railway Commissioners, HO—Ditto 
as to the metre not being a scientific, but an arbitrary unit of measurement, 120 . 

• Ditto as to tho assumed saving by the adoption of the metre gauge for die 
State railways of India being illusory, 120,—Ditto as to the construction of 
efficient and cheap railways upon the existing Indian standard gauge, 120.— 
Ditto as to railways having contributed to increase the land revenue of India, 
and as to tho duty of the State to expend money in public works upon other 
considerations than those which govern a private capitalist, 120, 121.— Ditto 
as to the past anil present deficiency of ordinary road >, and as to tho necessity 
4 for their construction, by the Government, as feeders to the railways, 121.— 
.Ditto us to a report made by Mr. XV, W. Evans (of New York) against the uao 
o;f the narrow gauge for the railways of tho British colony of Victoria, 122.— 
lit port on the Hindustani *.: railway, dated September 22, 1842, 201. 

War, Fra.nco-Prus.dan, arrangements made by tho Germans during, for tho sup¬ 
plies of tiheir army in France, 17.5. 

Weber, Baron U-M. vou, reference to a communication from, in respect to tho 
couidruotion o f branch linos in Austria on the normal gauge of 4 ft. in., 127. 

Williams, It, Price, remarks as to tho adoption of narrow-gauge lines, 128.--Ditto 
as to the Lalioro-Peshusvur railway, 128.—Ditto as to tlio Indus Vulloy railway 
ami the Mooltftu-Kotroe railway, 129.—Ditto as to tho estimated saving by 
tho adoption of the marrow gauge, 129, 133,134, 135, 137,143.—Ditto us to tho 
circumstances under wh ich tin. broad gauge was adopted, 129.— Ditto as to a 
proposed light railway on tike standard gauge in tho West of Ireland, 129.— 
Ditto as to an estimate of tho comparative cost per mile of ditto, on a 5 It. 3 in. 
gauge, and on a 3 ft. 6 in. gauge, 130.—Ditto as to the relative cost of main¬ 
tenance and renewals on both those gouges, IA.A-— Ditto as to the life of mils and 
of sleepers, 132.—Ditto as to tho construction of roifiA^-stoek for railways on the 
broad gauge and on the narrow gaugo, 185,—Ditto as to the running expenses 
on the narrow gauge, 136.—Ditto as to the ratio of tho dead toad to the paying 
load being identical on the broad gauge and on tho narrow gauge, A 2 fv—Ditto 
us to the narrow gauge being more expensive in maintenance and renewals, 1 87. 

-Dittoas to the difference in the circumstances of light railways in Great Britain 
and in India 137.-—Ditto as to the amount of the population of India served by 
ihe railways, 138.—Ditto as to the progressiva development of traffic on tho 
Indian railways, 138,139,—Ditto as to a diagram showing tho increase of traffic 
on ditto, from 1861 to 1872 inclusive, 138,139,—Ditto as to a table in respect to 
the Inman railways showing tho increase per cent, of mileage opened, passengers 
conveyed, and receipts from passenger traffic, goods traffic, and total traffic, 
from 1862 to 1871 inclusive, HO.—DiUoaa to a diagram showing tho increase of 
traffic on the railways of the United Kingdom, from 1849 to 1871 inclusive, 141. 
—Ditto as to a statement showing tho increase per cent, of the grossn erupts and 
miles of line of the railways of the United Kingdom, from 1840 to 1871 inclusive, 
142.—Ditto ae to the important bearing of the actual growth of the Indian 
railway traffic, 142.—Ditto as to the evil effects of break of gauge, 113.—Ditto 
as to the South Wales coal having been hitherto excluded from the London 
market owing to the break of gaugo on tho Great Western railway system, 143. 
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o<* , J. T„ remarks; as to the question of military transport, 169, 170 -Ditto as 

traflto To' 0 " the metro gan ,to was sufficient r,r the 

mlhe of the existing 5 ft 6 in. gauge, 171. 172- Ditto ns to facilities tor five 
uh.ciu^re 0 rolhng stoe!,- and for the transport of goods liable to handling, 

; ;rn!° “ 0 f brcak of P- 1 ^ on tho Eastern Bengal rail- 

way, 17.—Ditto as to dead weight ami as to the consumption of coal by a train 

Vhen „ i nrnl When empty, 173, Ditto as to the rates and fares of tbc 

guaranteed railways m Ind.a, 178-Ditto as to tire system of average rates 
and fares charged for railway transport ia India, 178—Ditto as to the oblton- 
” th * , " <liau 6o«W«mr,it to make atal repair the ordinary roads, 174 — 

be attributed nr 1 ' 80 " * ^ ** “ on th ° *■«•*■> "*«’"*» might 
Woods, 15., remarks as to the abstract preposition that a narrow-gange raiW 
mu,t bo cheaper than a broad-gauge railway, 192, 194—Ditto as to mmJ. 
gauge lines having been more costly than broad-gauge lines, owing to ,he 
nature of the traffic to be provided for, 194—Ditto as to the fallacy that ; the 
cost ot lines might he computed to be in proportion to tho width of gauge m 
~ 1 . th ° m,sla,£C originally mad,; by the Indian Government ka sanc- 

tionmg the formation of lines equal to the flrst-ola« S English railways 194-1 
Ditto as to the large and unnecessary outlay occasioned by the establishment 
of a wider gauge than was necessary, even in England, 194—hJitto as to the 
railways of the United States and of the Spanish Republics of the South 
Ammon,, eontment, 194-Ditto as to tin, gauges of the mil.wave in the XJnitoi 
r tales, m l era, in Ohm, and the Argentine Ropnhlic, 719*.—Ditto as fo (he 
cost of a hno m tho latter country constructed on tW5 ft. 6 in. gauge I'll 
Ufto as to the proposed change of gauge in the colony of Victoria* lbs'-! 
‘J!° fl8 , t °‘ ‘f !“ yinf? 1,0 efiected by the adoption of a 3 ft. fi in ’gauge 
i lieu ot o 5 ft. o in. gauge on a proposed liiwin that colony, 195— Ditto as\o 
the proportion of constant and variable expenses, 195_Th’Ho n« in th r 

f™ «“««*». 4 

determining elements of the -Width of gauge, ten 195 —Ditto ran, , 

•»»* m -'»«. 

- itto as to the. adoption of light lines and of light roUing-stod,, 195- 
Ditto « to Vuo increase in working expenses on tho metre gauge, 1 9(i -Di'lto 
as O the change of gauge on the Great Western railway ' jug —im'tn ,„m 
'be evils incidental to breaks of gauge, 196. itto ns to 


Yolland, V\ Colonel, E.H., remarks as to the original selection of a 5 ft fi in 
gauge instead of a 4 It. 8£ id. gauge for the main trunk lines in India 158 
Ddlo as to tho abrupt substitution of the 3 ft. 6 in. gamro or if \u 1 
gauge. 158.— Ditto us to the cost of construction of ditto, 168—Ditto as to the 
introduction of sharp curves with traffic conducted at a moderate MI 58 - 

v s.l sssassS &.«srr* r - 

202-Di.to as to the capabilities of namw-gauj Tines 202 ZmZ”TY T’ 

sup iionty ot the narrow-gauge system over the light broad-gauge system "W 

-o'f DitiT T t. lvm charmlCT of " io ol,jcotio,i - “ bLi/of T;;!; 

. 0 . 1 —Ditto aa to tbe carrying capacity of uarrow-gaugn linos heimv. 1 ,, , l 

upon the amount of rolling-stock at hand, 204—Ditto as |„ the jtrLitoge 
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mg expenses on the narrow-gauge system being less than on the 
(1-gnnge system, 204.—Ditto as to tho want of ordinary roads in India, and 
as to whether wooden tramroads, on which ti»o wagons of tho metro gauge could 
be drawn, would net be found cheaper in construction and maintenance than 
ordinary roads, 204.—Ditto as to tho suitability of the narrow-gauge system to 
India, 204. 
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